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Or, the 


New Art of Shadows: 
Freed from the many 


8 Super fluities and Errors 

Of Former Writers upon this Subject. MY 
The whole laid down after fo plain a. Method am Ne CES => I 
© _  (tho' a Stranger to the Art) . I 
With a Pair of Com PASSES andCommon Rul ER only, 


May 1 Plane for any Place in the Won, 
as well as who have attained to the greateſt 
Knowledge and Perfe4ien in the Mathematicks. 


Nluſtrated with _ Copper Plates, 


Examples of Dial: for Lain, 2 5e Wireefer, Oxford, 
Cambridge, Norwich, Lincoln, Cheſter, 88 York, New- 
2 Edinburgh, Das . 

To which are added, 
* A choice Colle cton of Motos in 3 


2. A New and Cee Alphabetical Table of the moſt eminent _ 
Cities, Towns, in the whole World; ſhewing the EZwation * | 
the Pole, and the Difference of their Meridian from Londen. 


3. The beſt and moſt approved Methods of Painting Sun Dials. | | 
A Work not only uſeful for Artificers, but very entertaining for 88 # So - 


and thoſe Students at the Univerfitier, that would underſtand Dialling, ».. 
without the Trouble of going through a Courle of Mathematics, © | 


__ — 


"By CHARLES LEADBETTER, — ; 
Teacher of the Matheinatics in London,” 5 Is 
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Printed for Epwanry WicksTEED at the Blac Seas in : 
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Eo 7 NC E the ae of Dialling, 
JC FMechanically confidered, is of 
e a Thing ſe A and eaſy, 

RE one would wonder, after ſo much 
learned Buſile as the Mathemati- 
cians have made about it, that | they ſhould 
| have more perplexed and obſcured than pro- 
noted the Knowledge of that uſeful and enter- 
_ g Art among the Generality of Man- 
ki 

We different Ways, in which theſe Gentle- 
men have hitherto choſe the World ſhould ſee 
that uſeful Subject handled, would certainly 
have been right and proper, and liable to no 
Exception, if all Men were Mathematicians: 
But how few are fuch? And therefore their 
having treated of Dialling in a Geometrical 
Inftrumental or Arithmetical Method, I am 
fure cannot poſſible be of any Uſe or Significa- 
tion to ſuch as know nothing at all of thoſe 
Ges or tbe Doctrine of the SpRere. 
A 2 Certainly, 


The Author to the Reader. 
Certainly, there are Two very different 
End of writing Books, which treat of any 
Art or Science; the one is to advance the Art 
or Science itſelf, and the other to inſtruct 
1 Now, wit 5 reſpect fo the Former, tbe Ex- 
1 tent and Capaciouſneſs of the Subject is chiefly 
to be regarded; and nothing is to be omitted 
which properly falls within the Compaſs of the 
Art or Science treated f; but with reſpect to 
tbe Later the Capacities of the Learners are 
principally to be conſidered, and Notice is to be 
taken, not of whatever may be known or done 
by the Art or Science treated of, but mw 
what is molt uſeful, and witbal moſt eaſy 
to be known. „ * 
De moſt proper and rational Method, there- 
fore, to make any one Maſter of any Art or 
Science, is to introduce it tohim after the moſt 
plain familiar and natural Method, and to 
teach him at farſt only ſo much of the Art as 
zs really uſeful in common Life, and withal 
moſt eaſy to be underſtond; and when he has 
gone through, and is become Maſter of what ts 
. moſt uſeful and eaſy, he will be enabled with 
more Eaſe to conquer the more difficult Parts 
of it, and to purſue the Study of it after a 
more learned Manner, if his own Inclinations 
or Profeſſion /hall inoline him jo to do. 
Upon theſe Conſiderations, and with this 
View it was that I drew up this Treatiſe of 
Mechanick Dialling, becauſe of all thoſe w 


7 
% 


De Author 79 the Reader. 
have hitherto treated upon this Subject in the 
Engliſh Tongue for the Inſtruction of Learn- 
ers, not one of them ſeems to me to have tho- 
Ry conſidered, hat I have now premiſed. 
By tbe Method I have obſerved in this Trea- 
tiſe, the Length and Dryneſs of the Study of 


Dialling (which has diſcouraged many) 1s. 


te removed; andit is now rendered not only 
very uſeful, but perfectly eaſy andentertain- 
ing: And I think without Vanity I may ven- 
ture to affirm, that by the Help of tbis Book 
only, the Learner may obtain à tompetent 
Knowledge in Dialling, in much. leſs Time, 
and with much leſs Trouble, Chan he can by 
the Afiſtance of any other, or indeed all the 
Treatiſes which have yet appeared in Engliſh 
upon this Subjef + where he will either find 
the eaſy and uſeful, and the difficult and uſe- 


leGElements of this Art promiſcuouſly and in- 


judiciouſly exh:b;ted and taught together; or 
elſe the Subject treated of after ſuch'a manner 
as can never be comprehended by any one 
Branches of the Mathematicks . Bur" 
Iris ligb Time'that I ſhould now proceed 
may expect to meet with in the-followin 
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In the firſt Tn, be is e Maſter. of 


thoſe few Geometrical Problems, which may 


be of. Service to him in Mechanick Dialling. _ 
Secondly, I have taught him not only the 
UG of the ns and Trigon, but alſo 


bew to-make thoſe univerſal Inſtruments,which 
for their Simplicity, and the great Uſe they 


are of in Dialling are never enough. to be va- 
lued. ] have likewiſe taught him nat only.the 
Uſe of, but alſo bow to make Dialling Scales, 
and this is not to be met with in n 
Treatiſe extant upon this Subject. 

Thirdly, I have given him ſuch p lain — 
ample Directions, that it will be abel for 
Bim to miſearry i in making. of a Dial for any 
Place in the World, whetber the Dial be E- 
quinoctial, Horizontal, Erect, Declining 
Reclining or Inclining. Acts 
Fourthly, Jo theſe I have added plain and 
eaſy Directions for making of Reflective, Re- 
fractive and Globe Dizi | 

.  bave likewiſe tau ht the Reader wo to 


| make a Croſs > Dial, and. Tt: we on account 


7 Sa 


ſeveral nece ar | Views 8 15 en- 
graved i in |» Copper JI was tempted to be thus 


particular r, by reaſon I never yet ſaw or beard 


there Was 4 any other Dial of that Sort in Eng- 
land, befides that which I have mentioned in 


this T; reati ks 
. 


The Au hor 70 the Reade 


' Fifthly, I have furniſhed the Reader with : 
the following very uſeful and accurate Tables. 
1. A Table of the Sun's Declination exattly 
calculated for the Tear 1738, which (for the' 
Uſe of Dialling) will ſerve for this Age with-" 

out. any, ſenfible Error. 
2. An exact Table of the Equation of Time 


fir "the Regulating of Clocks and Watches by 
2 Sun Dial. 


. A Table for the Converting of Hours 
4 Minutes of Time into _— and Mi- 
tes of the Equinoctial, and è contta. 
a A Table for Drawing the Hour Lines 
upon all Horizontal, &c. Dials ' from” the 
Equinoial to the Pole. 
5. A Table of the Three Requiſites in 
ralling, ſbewing the Subſtyle's Diſtance 
from the 12 2 Clock Hour Line; the St 5 
Height, and the Inclination of Meridi 
anſwering to the ſeveral DE of the” De- 
 clination of your Plane, 
6. 4 Table ſhewing the Sun's Altinide for : 
every Hour and Quarter of \the Day, at bis 
Entrance into the 12 Signs of the Zodiack. 
Sixthly, I have given @ plain and familiar 
Deſcription of the Sphere, for the Sake of 
ſuch as are inclined io bave a true Nation off 
ſuch Circles in the Heavens, as are freguent᷑- 
E. mentioned in this and other Books "of Dial 


ey, 17 2 (Chap: XXIII is Cielo 
A? Mottos * Diali in Latin and* Engliſh, 


A oY fatal 


8 = 1 
* 1 


The Author 20 the Reader. 
22 to almoſt all Places where Dial my 
be fixed. 

. Eightly, And that nothing might be want- 
ing to render this Work compleat, I bave ad- 
ded a new and correct Alp abetical Table of 
the moſt eminent Cities, 'Towns, &c. in the 
whole World, ſhewing at each Place the Ele- 
vation: of the Pole, and Difference of their 
Meridian from London, and this Table may © 
be depended upon to be the beſt that is extant, 


becauſe I have ſpared neither Time nor Pains 


to correct as many as I could from: celeſtial 
Obſervations. 

Ninthly, In Chap. XXVI I have been 
very full and particular concerning the. man- 
ner of making and painting of Dial Planes, 


and alſo concerning the preparing the di ferent 


Colours and Oyls proper for, that Purpoſe ; 
and in this I hope to merit the A 0 — ; 
thoſe woho live in the Count 


all 8 have the A, A ne of of a nde 


Painter. 
And I * 4 0 I added Chap. XXVII. con- 


cerning Painting Houſes, &c. being thorough- 


ly convinced 2 — all theſe Country Gentle- 


men, and others, who are inclined to be 


good Huſbands, ill * it very well worth: 
25 Peruſal. Wo 
- Laſtly, Thaugh it may appear a little 2 . 
reign to my preſent Purpoſe, yet for the En- 
rertainment of the curious, I have ſbeum (in 


ONE: . how Cn the Two. 


H andt 


* 
. 


The Author 70 the Reader. ix 
| Hands of a Watch or Clock repreſent the 


Motions of 2 Sun and Moon. 

At tbe t of my. ingenious Friend 
Mr Edward 1 Kade, I bave added bis cu- 
rious Queſtion in Dialling, with bis general 
Solution, it being till now never anfwered' by 
any one, and I am perfwaded t will be 4 
anten to the curtous Reader. b 

And now wiſhing Reade” as 3 Be- 
ER rom the Pal bs of this Treatiſe, as 1 
have had Pleaſure in compoſing oh it, 1 f 
his faithful Friend will 
London, May ” 

0023090 
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r Ta CHAP: XIX EE FI Window 
Dial, I have adviſed you 


- your Dial be for an Ere& ied. e e 


Reckaing Ic on of the Plane, a x ans in Chap. X 
Declination of 1 as taught in 
a large Sheet of thick writin TX.) 4 


Draught of your Dial ( ng ay > reſpective Direions 

for makin — Dials) which done, either with Wax or a 

few ſmall Nail, faſten your Paper Draught to the Plane 
(Which I fuppoſe to be made read S 

which you deſign to draw the Having placed 25 = 

Center of your | 1 

EY in the Plane, there faſten à String, and. #7... 

this String transfer my Hour and Darter: from 9 | 4 


— 1 


oy 5 
* 


1 
— — — eee ed —— grunge CE ——— E n wy 
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Z 1 
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, re e 


N B. and Ceres Method 3. Which, by a bare Ia. 
Hection, ſhew what is the Solid or Superficial Content (and 


Sali Content (and 


cnuſt they may ſafely be depended wy to 
| Foyners, Sayers, Maſons, and Glaziers, and to all other 


4 ies 75 E. Wick- 
| Rood a phe Black Swan in New E= > 


DAI Meaſ 


ſuring now made ef to 1 
city, by a zew Set of Tables ready calculated, after a 


Timber, 
c. Alſo, the 
the Value) of all Kinds of 
or Round Timber, whether it be Sang or Felled. 


equently the Value) of any Piece or hows 
— Board, Glaſs, & e. ue in Bang: 


| nx Whole Contrived to 9 all the Occaſions. of Gentle- 


men and Artificers, far beyond any thing yet extant, the 
Contents being given in Feet, Po ah oF 12th Parts of an: 
Inch. With a Preface 3 Shewing the Convenience. and Ex- 
cellence of this New Method, and Demonſtrating, that who- 
ever ventures to rely upon thoſe obfoltte Tables and Directions 
already publiſhed by Jſaac Keay, is liable to be deceived (in 
common caſes) 10 8. in the Pound. Being of great Uſe (e- 
At Carpenters, 


Perſons who have any Concern. in Buying, Selling , or Falzing 
Timber, or other Materia{s uſed in ding. 6. Calculat- 


e and Re-exaninid fiom the Prefs. 'ByE 1105708. Far- 
der to the Corporation of the Lok A a: | 
” bound T wo Shillings. ” 


88 * 


n a elitr ti a worthy, receiving, of 
* 


the LORD's SUPPER, as a 576 pointed and 


the CHURCH f ENGLAN F ans Mair a- 


'T10Ns and FRaxkAs for the Morning and wening, of every 
Day in the Week. With e nation, and 


Confeſhon of Sins: a tat PER to 2 


Aue well after” receiving the HOLY: en 
The Whole, being Purified from thoſe. Eætatie and Carnal 
Expreſſions, which (in a former Treatiſe this Saia) 


have been long complained of, is now ren. d a Plain, Or- 
thodox, and aafdnable Service to "Almighty God. To 


Which are added a Morning and Evening Prayer to be uſed 


either with a Family, or tn Private. Price 1 s. in Sheep, 
and I s. 6 d. in Calf. | 


of Chancery, King's Bench, Common Pleas and m— 
digeſted by way of Comman-Place, under Alphabetical 


Heads, with great Variety of CASES extracted from the 


Reports. Together with all the Rules of the ſaid Courts 
brought down to the Year 19 19. Coll Wan | 
JOHN LILLY, Gent. nd In w 
comprized the Rules of het 8 broug 
down to this preſent Year, and likewiſc 
Heads) all the Caſes reported fince. 


at 
en e their ſeveral 
— Page of the 
former Edition. To which are added, Two TABLES: 


One of the” ſeveral Acts of 
ned ughont this whole Fork 
ames of met, Hay contained i 
Two Volumes Folio, 
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 Mechanick Dial Maker 
Viz. To divide 4 right Line into two equal pA 
Parts N 
To 72 4 Perpendicular o on the middle of 
a right Line — 2 

Ti let fall a P VA ATED ah a Rübe 
Line 4 given Point above 3 
9⁵ Ho 4 Perpendicular at the End of a 
ine 


goven = 4 
Jo draw Lines parallel to wa other 4 


To draw Parallel or Concentric Circles 
Three Points not in a right Line given % 
.. make a Geometric Square > 


To male a Line of Chords. to any Laas 


8 
Ts make 4 Line or Scale of Six Hours 2 
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of Painting Sun Dials, and of making 
the Planes or Surfaces upon which they 


are to be drawn 
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N. B. The DTALs 7 the following Places 
are to be found upon the oppolite * 


Cheſter 
Conſtantinople 116 


Cronton —— 38 


Durham 21 
Dublin —— 75 


Edinburgh — 61 


Exeter — — 33 


Leverpool — — 38 
Lincoln. — — 49 


London 44 and 113 | 


Norwich — — 50 


48. 
— 25 


Newcaſtle — 51 


| Ormſkirk —— 68 


Oxford 30 
Port Royal — 117 


Penzance — 114 


Shrewſbury — 53 


St Thomas Iſland 34 


Worceſter — 57 
Warrington - — 38 
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Me chanick 


Treats of things neceſſary to be 


by the Mechanick Dial male 


SEE 
Line given (a; AB 


O divide a right Line 
into two equal Parts. l 


* 


pen your 


tet one Foot in A, and 


3 


2 | Mechanick Dialling. 


con ar. DC, then with the ſame Extent of the 
I. Compaſſes, ſet one foot at B, and deſcribe 
Ly the Arch D C on the other Side: where 
theſe two Arches croſs each other, lay a 
Ruler, and draw the right Line D C, and 
it will divide the right Line given in E, the 
middle thereof: or the fame given right 
Line may be divided into ? u equal Parts, 
by ſetting one Foot of the Compaſſes on the 
end of the Line at A, and there deſcribe the 
dotted Circle, and then with the ſame Ex- 
tent of the Compaſſes, draw the other dotted 
Circle at B; laſtly, draw the right Line 
F G, and it will divide the __ right 
Line A B in E, as before. | 


PRO B. II. 


2 oe raiſe @ Perpendicular, on * 
middle of 2 given right Line. | 


N. B. One Line is ſaid to be perpendicu- 
lar to another, when'it cuts it at right Angles, 
that is, makes a true Square. 

| . On the End of the 

given Line at A, ſet 
N one Foot of the Com- | 
paſſes, and open the 
_ other to any Extent, 
more. than half the 
Length of the Line, 
— anddeſcribe the Arch 
D E; with the he fam Extene ſet one Foot = 


"Mechanick Dialling. - = 4 | 


the Compaſſes at B, and draw the Arch Cu A2. 
F G; lay a Ruler to C, the Middle of the I. 
given Line, and to the Croſſing f the 
uo Arches, and draw CH, which will be 


e to AS, as Was Os 


Pa OB. ut. 


"T6 ke fall a Perpendicular as o upon 
@ right Line, from a given Point above. 


Lot the Point above be ©, and the given 
| right Line A B; ſet one Foot of your Com- 
paſſes in O, e the ptr Foot to 
A, and deſcribe the Arch A B; ſet one 
Foot of the Compaſſes i in 2 where the 
Arch cuts the given 

Dine, and draw an . 7 | 


Arch at C, with the a 
fame Extent. then fer t 
one Foot in B, vs,. 


where the Arch cuts 
the Line, and draw . 
another little Arch * * 
C; lay a Ruler to the 

given Point O, and to the Croſ og of the 
two little Arches at C, and da w the Line, 
O D, fo it will be at right Anges i * B, 
a Was Fogg: 5 
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an Dialling. 


Fl. IV. 


+ Þ Tore? « Pepenicr af te End . 
c Pods ig | 


Let the given right Line be A B. and from 
tze End B, let it be required how to erect 
| s Perpendicular, as B E; open your Com 
| paſſes to any convenient 
6's Diſtance as B C and draw 

£ the Arch CD; lay a Ruler 
Ito C and D, and draw © 
£1 N the dotted Line C DE 
as long as you pleaſe, take 
the Diſtance CD in your 
Compaſſes, and ſet from D 
to E, where yo u may if you pleaſe ſtrike 
an Arch, and where it cuts * Line CE 
which is in E, there lay a Ruler to B, and 
draw B E, which ſhall be perpendicular to 
A B, „ 


| To 2 * „Lins Parallel to each other. 


| 


Parallel Eines are theſe. that being con- 
| tinued ever ſo far will never meet. 

Let the Line given be A B, unto which 
I would draw a parallel Line: open your 
_ Compaſſes to any convenient Diſtance, and 

. Foot in A, draw an Arch at C land 


oy 


| Mechanick Diallaig. + 0 


carry this Extent to B: then draw . Arch Cn _ 
at D, lay a 


Ruler to — * 25 O 1 * D J * 3 
the Arch 2 | 
and D, and A B_ 


draw the right ? E 
Line C D, ne 18 parle to AB, as _ 
was requir ired. 1 
N. B. There isa aRuler ſold at the Mathema- 8 
tical Inſtrument-makers, which greatly ſup- 
plies the uſe of this Problem, known by 
the Name of the Parallel Ruler, which 1 

recommend do all my Readers as very uſeful, 


Pros. VI. 


7 draw Parallel, or Concentric Circles. 


The Word Concentric, Ggnifc having, the 
ame Center, and ſeveral 
Circles drawn from the 
fame Center, are faid 
to be concentric: there- 
fore ſet one Foot of 
our Compaſſes in C, X 
The 2 open 
the other Foot to the 5 
Diſtance of your Circle N and draw 
a Circle; keep the Foot of your Compaſs 
in the fame Center, and open the ather to 
5 the Diſtance of another Circle; which draw, 
| B „„ and 


| "EAMG 


L 


* 


; | * . ; FR 
1 * — 7 * : 2 * 
3 8 x 
5 1 3 2 5%" 6 
$i 5 . * 
* —_ . k W ? 
"A - > N | ; FH 0 : 15 * 
J I = * 
a ith b if . d 5 8 3 


oy) do fo . many as you . as Y | 
more clear * the Figure. 


Pros. vi. 


"To 5 find 4 toft Center, which is the farms 
as to find a Center that will paſs through 
any three Points nat in a right Line. 


Let the three Points given be A B and 
C, through which I would draw a Circle, 
Set one Foot of the Compaſſes at A, and 
open them toany Extent more than hal If the 
Diſtance A B, and draw the Arch E F; 
carry the fame Extent of the Compaſſes, 
and ſet one Foot 
in B; draw the 
Arch E G H, with 
the ſame Extent 3 
ſet one Foot in C, 
and draw the Arch 
H G; lay a Ruler 
to E F, and draw 
the Line E D con- 


tinued at n hay a | Ruler to H G, and 


draw the Line H D, and it will meet Wich 
E D, in D zhe Center of the Circle, from 
which Center draw a Circle with the 
Diſtance D A, and it will paſs thro' the 
three given Points ABC, as was required. 


ProB, 


# 


PR OB. VII. 


Three Points not in a right Line, given — 


fo make a Geometric Square. 


Let the three Points given be A, B, C3 
thro' the Point B draw, the Line F I. ſet 
one Foot of the Compaſſes in the Point A, 
and draw the Arch F G ; ſet one Foot of 
the Compaſſes in the Point C, and draw 
the Arch HI; ſet one Foot of the Com- 
paſſes in H and I ſeverally, and draw the 
the two Arches at L; ſet one Foot in 
| F and G ſeveraly, and draw the two 

Arches at K; lay a Ruler to L and 
C, and draw a Line with the point of your 
Compaſſes; lay aRuler to K and A, and draw 
another Line with the point of your Compaſſes ; ; 
then take D E in your Compaſſes, and ſet one 
Foot thereof in 
D and E ſeve- 
rally, and draw 
the Arches atF 


of your Came . nd. 
paſs, that a the length of the 


ines D M, and E N. winel draw with 
Ink and 'tis done. WP 


5 Pon. 
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+" © 7 . 
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Pi ROB. © iT 
7 make a Line of Chords to , any 22 


Nu or N 


Fiete 4. Fig i 1. 


1 in Geometry ſignifies ba If the Di. 
ameter of any Circle Equal toCB; and the 


(bord of an Arch, is like the ſtring of a Bow: 


7. e. it is a Line drawn from any Point 
in the Circumference of a Circle, to any other 
Point in the ſame Circle, as the Lines 
B 10, B 20, B 30, B 40, B 50, B 60, 
B 70, B 80, B go, are the Chords of their 
reſpective Arches. 

Firſt, draw the Quadrant BC go, awd di- 
vide theArch into go Equal 8 which 
number with 10, 5 30, Sc. to 90 Deg. ſet 


one Foot of your Compaſſes i in B, and draw 
the Arch go A 9a; ſoſhall the Line AB be 


the Chord Ty go, to the Radius C B; (becauſe 
all the Chords in the Arch B. 10, 20 and go. 


are carried into the ſtreight Line A. B.) ſet 


one Foot of the Compaſſes again in B, and 
carry the Degrees in the Arch into the 
Line A B, and number them with 10, 20, 


: lk Se. from B to 9o at A, ſo ſhall you 


ve a Line of Chords, and thus may you 


f Make one 8K what Cog you pleaſe. 0 


Prox. 


| Meckoic Dialing. 


— or erer Fours 


* . 


„ Fig 2 


Compaſſes draw the Quadrant A B C, di- 
vide the Arch into i equal Parts, and 
draw. the Chard A C; lay a Ruler to the 
Center B, and to Dielen! in the Arch, 
and it will divide che Chord A C into a 


* * Hours, ſee the TOs: 


„ POR. XI. 


25 make 4 Scale e Y Inclination of Meri 
a 


Plate 2. Fig. 3. 


Wich the fame Radius, or 8 of the 
Compaſſes that you drew the Quadrant of the 
Scale of the Six Hours, draw the \Qyadrant 
ABC, divide the Arch into nine equal Parts, 
and every one of them into Zen, ſo will 
the Quadrant be divided in go ual Parts, 
or Degrees; then draw the Chord A C; lay 

a Ruler to the Center B, and tq Di- 
viſion in the Arch, and it will divide the 
ur A C into @ Scale of Inclination of 


Meridiane, 


Wich any convenient opening of the 


1 f 


10 
E inet” RIC: AAR > 


Cray. | Meridian, equal to that « of the Scale of fix 
I. Th 


PRO B. XII. 
27 make, a Line, or Scale of Latitudes. 


" 


js * by Plate 2. Fig: 4: 


oO proportion this Scale to the other tuo 

? laſtmentioned, the Scale of Latitudes muſt 
de the Chord of bo Deg. to the ſame Circle 
in which the Scale of fix Hours is the Chord 
of 8 go- Dep. > 

In either of thePrbblems X or X1, ſet one 
Foot of the Compaſſes i in B, and take the 
neareſt Diſtance to the Chord A C, with 

that Extent draw the Semicircle 51 F, 
and divide the 9yadrant D I into 90 equ al 
Parts or Degrees, and number them with 
1᷑0, 20, 30, Sc. to go, then by Prob. V. or 
| rather with your Parallel Ruler, draw the 
Lines 10 , 20 c, 30 e, &c. parallel to 
DE; lay a Ruler to D, and to a, c, e, g. 
7,4, p, and I feverally, and draw D 2 b, 
D cd, Dif. 125 D Þ 6: Im, Duo, 


j ” A 

* 
+ 
* 

*, 
£ 
*; 
— 
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#048 5 * er N 


. b, i m, 0, 7 _” ; & 15 the Line F G, 
and number it with 10, 20, 30, 40, 50, 
60, 70; 80, 90, Which -hall be a Line of 
Latitude to the . Radius. Laſihy, 
carry 
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carry the Points IO, 20, 30, 40, 50, 60, Cn. ar. 

80, go, in in the Arch D I, into the Line IT. © 
D H. and that ſhall be a Line of Cbord, 
anſwering the Line of Latitudes, Inclina- . 
tion of Meridian and Hours. 


Pros, XIII. 
To make a Quadrant, 


A QUADRANT, is very uſeful In- 
ſtrument in Dialling, and is the fourth Part 
of a _ of any opening of your Com- 


Y 
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» 7 * 
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CY 
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| | : % 
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m * 
- 
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17 
a # 
rr 
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paſles, whatever you pleaſe : The Limb, or 
Arch thereof, is divided into go equal Parts, 
called Degrees, and numbred with 10, 20, 
30, Sc. to go. It has on one Edge two 
Sights, as the 2 Fi igure. There are 

two 


„— 


— rr C 1 ts. Wot c — - 
6 


Mechanick Bu 


Cn Ap. two Sorts commonly ſold in London, known 


by the Names of Gunter's and Collins Qua- | 


— * which have Lines of Hours and Azi- 


muth, drawn on the Face, to ſhew the Hour 
of the Day or Night, and the Azimuth, 
of the Sun, at any time, for the Latitude 
of London only. 

N. B. If you buy her of theſe Qua- 
drants, and take them far North or South 
from London, they will there be of no 


Service to you in finding the Hour and 
_ Azimuth, but only in taking an Altitude, 


and other Purpoſes in Dialling, as will 
be ſhewn in its proper Place. Thoſe 


that would draw the Hours and Azimuths | 


on a Quadrant to any particular Latitude, 
may have Recourſe to my Syſtem of Aſtro- 
nomy, Vo. I. where they will find full 
Directions for thoſe Purpoſes. - 

If you procure a good ſeaſoned Board 


that will not warp, and thereon paſte a Sheet 
of good Paper, and draw ſuch a Quadrant 


as above repreſented, and fix thereto a 
Thread and Plummet, it will ſerve your 
parpote well enough. 


PRO B. XIV. 
We make a Trigon. 


The T RI G ON is likewiſe a very uſe- 
ful Inſtrument in Dialling, and may be made 


-_ upon 2 thin Board, or Sheet of good Paſte- 


Board, 


F Sr noone neancS m7 rea SA PII" ant 


— 


 Mechanick Dialling. 13 
Board, as is the Figure A B © W, of any CH Ar. 
convenient Size you pleaſe. At right Angles' 1. 
to A B, draw C D V, which repreſent 


the Equinoctial: with the Chord of 60 De- —_—_— 


grees, draw the Semicircle A D B; Takein 
| your Compaſſes from the Line of Chords (Plate 


2. Fig. 1.) 11 Deg. 30 Min. (for ſuch is the 


Sun's Declination when he enters & nx North, 
and m x South,) and ſet one Foot in the 
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point D, that is where the EquineGialCDY, 
cuts the Semicircle, and turn the other Point 


| each 


. 


1 
4 
4 
7 
* 
; 
* 
2 
N 
=_ 
's 
| 
1 
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1 


and Capricorn. At the E 
_ choſe by the Signs, (where you ſee the Dots) 
you muſt make ſmall Holes, through which 


14 _ Mechanick Dialimg, 
Cn Ar. each way upon the Arch, there make Marks, 
3 and draw C N m, and C m &: Theſe two 


[ ines ſhall repreſent the Sun's Declination in 


the Trigon, when he enters thoſe Signs. Take 


20 Deg. 11 Min. from your line of Chords, 
Plate 2. Fig. 1.) and ſet it from D, each Way 


upon the Arcb, and thro the Points draw 


En A, and C 2 &, theſe tuo Lines in 
the Trigon ſhall repreſent the Sun's Decli- 


nation North and South, when he enters 
thoſe Signs s. 3 | 
 Lafily, take 23 Deg. 29 Min. from your 
Chords, and ſet it from D each Way upon the 
Arch, and draw the two Tropicks of Cancer 
a7 of thoſe Lines 


to put a Thread; and thus is your Trigor 
finiſhed, and fitted for the inſerting of the 
Parallels of the Twelve Signs, into all Sorts 


of Sun-Dials, either direct or reclining +. But 


if you would put in other Parallels of Decli- 


nation, ſuch as when the Days are juſt 8, 9, 
10, IT, 12, 13, 14, 15, or 16 Hours long, 


then you muſt inſert into your Trigon ſuch 


Degrees of Declination as the Sun hath, 


/* The Sun's Decination is his Diflince either Neub or 
South from the Equino&ial. N. B. It is North from the 
toth. of March to the 12th of September, and the reſt of the 


Tear it is.Seuth. See Table I. 


+ The Parallels of the 12 Sign are the Sun's Declination 


"that Day that he enters any Sign 3 as. for Example Tourus 


II Deg. 3o Min. as you find it in Table I. 


when 


*% 


Mechanick Dialling 1 5 a 


When the Days are ſo many Hours long, * 
as you would deſcribe upon your Dial: and Cuar, 


do in the Latitude of London, 


160 Hours C21 40 
215Clong 216 55 
14 (the ſun)11 37 
13 hath C 5 $5: 


N. B. By the 1 of my Syſtems 
of jy” Bec Pag. 146, you may find 
theſe Declinations for my other LR 


ion, 


G Decli- 


nat 
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8 : 2 1 2 
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oft Diaiiing in bee 


IALLING i is a very curious — 

uſeful Art, and teacheth us how to ***-- 
draw Haur-Lines upon all forts of Surfaces, | 
or Planes, for any Place in the World, and 
thereby to know the apparent Hour of the 
Day, by the Shadow of a Schie & fixed on «08 
the Plane parallel to the Earth's Axis, which _— 
Style can have no more than rhree ; 


LE. The Sole i in Dialling, 8 Cock of a 
Dial, the Shadow of which rei 0 out the Hour. 


? 


EY 


8 : 
— 


II. 


i 2 


* 


The vari- 
ous Pofiti- 
on of the 


_ or 
nomon of 


The dif- 
ferent Sort 
of Dial- 
Planes. 


Of the E- 


A 


Mechanick Dialling. 


viz. Perpendicular, Oblique and Parallel, 


which ſhall be ſhewn in their proper Places +. 
The Dial- Planes, on which Hour-Lines 
are drawn, are theſe following. 


The Horizontal . 
The North and South erect direct 1 
The erect Decliner 
The Reclining Inclining 8 
The Reclining Declining | 
The Convex 
The Concave. _ l 


4 


The Eg uinotial Dial-Plane, i is that which 
18 parallel to the Plane of the Earth's Equa- 
=*d tor, and is univerſal, for Hour Lines drawn 


22 thereon, will ſhew the apparent Time of 


1 
* 5 4 J 
5 „ 


the Day in any Place of the World; and 
becauſe this is the Ground and 8 
of all other Dials, therefore I ſhall begin 


| firſt with it, and in the Courſe of this Work 


ſhall ſhew how naturally the Hour-Lines 


upon all Sorts of Dial-Planes, are deduced 
from the Equinoctial Dial. 


Second in drawing 


+ The whole Buſineſs of Dialling may be reduced to 
tbree Heads; the fr ft — in fnding the Place 
of the Szb/iyle, or where the Syyle is to be placed ; The 
the Hour-Lines : and the third and laſt, 
if the Dial-Plane be moveable, in duly placing and fixin 
the ſame, after that the Dial is drawn thereon z or elſe, F | 
the Plane whereon the Dial is to be drawn, be zunmowable 
and already fixt, in finding the Poſition or Situation of the 


aid Plane, wiz. whether it be a Direct or Declining Plane 3 
1 and if the le, how far it declines. 
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A. neu , corre alphabetical Table ” 

the principal Crrixs and Towns 

in England, Scotland, Ireland, 

and Wales, ſbewing at each ; — 

the Elevation of the Pole, and 

Difference of their Meridians 2 

London. . | 


=> The Elevation of the Pole Saul 
the ſame as the Latitude of the Place, and 
the Difference of Meridians the fame as the 


Longitude of the Place. 

2 Degrees Togit. 
18-0 Hours = F "—_ ir 0 5 | 
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in the Wo a 5 at Page 136. 
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1 centricł Circles thereon, to contain the Fi- 


of the EquinoRtial Dial. 3 17 


0 H A P. III. is Ul. 
a 7 make an EquinoctiaL * hs Dial. 
Plate 3. Fig. 1. 


H1S Dial of all others, is the moſt The Equi 

ſimple and eaſy to be drawn, and is Dial the 
ns made. > 
Take a flat Plate of Braſs, about a ful. 
Foot ſquare ; or if you cannot eaſily pro- 


cure Braſs, get a piece of good 9 Oak 
well ag on both ſides. _ 


For the Hour Lines. 8855 
Draw e your Compaſſes three P Con 


3 gures, which divide into 24 equal Parts; 
then lay a Ruler to the Center, and draw 
Lines to thoſe equal Diuiſions in the Circle, 


and they ſhall be the true Hour Lines 
| — 


For the sol. 


Erect i in 5 Chinon: of the 8 a Pin or 


| Wie ee to the Plane, as AB, 


| edle! Dial are thoſe whole Pla or Facs len 
| 1 to the Equinoctial. 


T Im Problem 6. Page'5. 
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18 Of the Equinoctial Dial. 
Cn ar. and that ſhall be the Style truly fitted to the 


Di. 


LY You muſt obſerve that 1 5 Deg. || in the 
15 P8. Equinodial is one Hour in Time, as you may 
Equineai- ee more at large by Table III; and there- 


al equal to fore if you take 15 Deg. from your Line 


zn Ting of Chords, and ſet it off from the 12 a-clock | 


* 
5 Line each way, that will give you the 
Hours of 11 and 1, and 30 Deg. will give 
you the Hours of 10 and 2, Sc. and thus 
the whole Eguinoctial Circle will be divided 

into 24 equal Parts or Hours, as above. 
ny . But becauſe this Dial when thus drawn 
Dial ſerve ON one ſurface or. fide of the Plane, will 
for the ſerve only for one half of the Year, viz. 
whole | while the Sun is on one fide of the Eguinocti al, 
to wit, from the 1oth of March to the 12th 
of September; and therefore to make it 
ſerve for the whole Near, it muſt be doubly 
drawn, i. e. on the lower, as well as on 
5 the upper /ide or ſurface of the Plane, and 
Of the then the Wire which ſerves for the Style 

Style. NESS» Ok 

muſt go through the Center, and muſt ex- 
tend itſelf 6 or 8 Inches more or leſs beyond 
the ſurface of the Plane, and ſtand at right 
Angles therewith ; and then is that Dial 
Throughout this Book you will find continual mention 
made of Degrees and Minutes, therefore you are to remember 
that a Degree is the 360th part of any Circle; each of which 
Degrees is ſappoſed to be divided into 60 Minutes; ſo that 
45 Minutes is three Quarters of a Degree, 30 Minutes Bar 
- Degree and 15 Minutes a Quarter of « Degree, Se. See 


1 2 es. 


2 4 
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Of the Equinoctial Dial. 


all Dials are drawn from the Equinoctial 


Dial is ſhewn in Chapter XXI. 


To ſet this Dial truly. 


You muſt raiſe the Wire which repre- 
ſents the Style to the Latitude of your Place, 
by applying that edge of your Quadrant in 
which the Sights are fixed to the Style, and 


19 | 


niſhed. How naturally the Hour Lines of Cap. 


ft 


III. 


when the Thread cuts the Limb in the De- 


grees of the Latitude of your Place, then 
doth the Style point to the Poles of the 


World, and the Dial itſelf lierb parallel to 


the Equinoctial Circle in the Heavens: But 


ſtill here wants @ true 12 a- clac Hour Line, 
which muſt be found as I ſhall ſhew in the 


next Chapter, and then placing the Dial, 


ſo that at 12 a- clacł the Shadow of the Style 


may fall in the 12 a-chck Hour Line, that 


you find by the Directions following; and 
thus will your Dial be truly placed, which 
you may faſten by fixing two Pieces of Iron 


at each end of your 12 a- ce Hour Line 


upon your Dial Poſt, and in thoſe put the 
Style of the Dial to the height, which was 


found before by the help of your Quadrant. 


eee 


me r 
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=” Of the Horizontal Dial. 


Cn Ar. 
IV. „ | - 
SL CHA Þ. > IV 
Do mate an HORIZONTAL * Dial. 
| Plate 3. Fig. 2. | 
The Ho qFAHIS is the moſt w/eful Dial of all 
Dial the > Others, becauſe the Sun ſtayeth upon 


moft uſeful it from his Riſing to his Setting in all Places 
all Dial. of the World, whereſoever . 
Not mate It matters not what Form the Plane on 


rial what 


un the Which you would draw an Horizontal Dial 
Plane is of, is, Whether it be Round, Square, or Trian- 
gular, but they are generally drawn round 

as on Plate 3. Figure 2. in which when 

you have drawn three Concentric Circles, as 

a margin to contain the Figures ;. draw the 

Line C A which ſhall repreſent the 12 a- 

clock Line, and alſo the Subſtylar Line, in 

which make choice of a Point, as at Ca 

which is little above the Center, (for by that means 

of an He- you Will inlarge the diſtances of the Hour 

rizontal Lines) and through it draw the Line 

Dial. VI. C. VI. for the 6 a- cle Hour Line. In 

the /ubſtylar Line I as at E, make choice of 

another Point, and through that at right An- 

„ 


Horixomtal Dials are thoſe whoſe Plane or Face lies pa- 
rallel to the Horizon of the Place, | 
+ The Szb/ty/ar Line in Dialling is that Line drawn upon 
the Plane or Face of the Dial, over which the Style lands per- 
= | pendicular 


by 
3 
5 
EY. 
5% 
RPE” 


This point H repreſents the Center of the 


| q ndicular or at right Angles. 


Of the * Diet” „ 


1 gles fe the 12 a-clock Line draw the Line D CH AP. 


Chord of 60 De ſet one Foot in C, draw: the Dial fo 
frch A B, a take the Chord of 54 Deg. Param. 
48 Min. and ſet it from A to B, and draw 
Ihe Line C B for the Sole, ſo is A C B, the Of the 
1 rue form and ſhape of your Dial. Cock or Se 
| Pryle, ſet one Foot of your Compaſſes in E, 
hat is where the Line D E F cuts the 12 
F- che Line, and take the neareſt diſtance 


I o the Line CB, or Style's Height, turn that 
Point of your Compaſſes about, and make 


mother mark in the 12 a-check Line at H; 


quinoctial. On H as 4 Center, draw Of the 
Mic Quadrant G E, and divide it into fix _ 
ua! Parts, lay a Ruler to H, and to thoſe 
ua! Parts in the Arch ſeverally, and where 

He Ruler cuts the Line D E F the Points are 
rough which the Hour- Lines muſt paſs, 

ay a Ruler to the Center at C, and to thoſe 
marks in the Line DEF, and draw the 
our-Lines: ſet off the ſame diſtances in 


| he LineD E F, from E towards B, and 


Wraw the Morning Hours; thoſe before "fox 1 in 
Ihe Morning and after fox at Night are 


Note, This is not the 12 a- 


> Line in all Dials, tho! it is in the Horizontal and South | 
NC d North E rect Direct Dials. 


C3 drawn 


| 22 Of the Horizontal Dial. 
Cray. drawn by continuing the ſame Hour Line 

IV. beyond the Center C. | 
Horw to ſet it truly. 


How to The Dial being thus finiſhed, the next 
4. it nu. thing is Zo ſet it truly, for if it be ever fo 
= truly made, and not well ſt, it will go 
wrong: therefore you muſt firſt ſee that 

your Poſt on which the Dial is to ſtand be 
truly level every way: which you may try 
by your Quadrant, on which draw a Circle 
as large as the top of the Poſt will bear ; in 
the Center thereof place a Pin exactih up- 
right ; in the Forencon when the Sun ſhineth 
let the end of the Shadow of the Pin touch 

the Circle, where make a Mark; let things 
ſtand thus till Afternoon the ſame Day, and 

then obſerve where the Top of the Shadow 
of the Pin toucheth the fame Circle; there 

again make a ſecond Mark ; then divide the 

diſtance of theſe two Marks into two equal 

Parts, and from that through the Center 

draw a Line, which ſhall be the 12 a- cc E 
Hon Line, and ſet the 12 a-clock Line of 

8 your Dial upon this 12 a- clocł Line on the 
: Poſt; ſo ſhall your Dial be truly placed, 
which may be faſtened at your own Diſ 
cretion, a, F 


Note, Inſtead of the Quadrant G E, you 
may draw a Semicircle on the Center H, 
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07 the Horizontal Dial. 


and divide it into 12 equal Parts, and fo Cn Ar. 


Lines drawn from the 


ter at H will give IV. 


the Points in the Line D E F as before. b 


Or, if you apply the Center of the Equi- 

noctial Dial to the Center at H, the Hour 
Lines on the Equinoctial Dial will cut the 
Line D E F in the Points where the Hour 

Lines on the Horizontal Dial muſt paſs. 


N. B. For drawing the half Hours and 
Quarters upon all Sorts of Dials whatever, 
you are to obſerve, that as you divided the 
Circle which repreſented the Equinoctial (in- 
to 24 equal Parts) for the Hours, ſo you are 
to divide each of thoſe Parts into 4 _ 
Parts more, and thoſe will be the Quarters... 


N. B. That in placing of Dials when made 
(excepting the Equinoctial and Horizontal 
Dial) you have no occaſion to regard the Place 
where they are to be fixed, for the Hour Lines 
being drawn according to the Declination or 
Re of the Place, it gives you the true 
Situation of tbe Dial 1 0 6% ge 


eee 


CH AP. 
ö V. 5 
cena r. V. 
8 male an erat * directi Souru 
Dial. 
ic Plate 4. F ig. 2. 
An erer EF HIS Dial Plane is no more than an 
re. upright Wall which exactly faces the 


— true South Point. As the Elevation of the 
Pole above the Hor:zontal Plane was equal 
to the Latitude of the Place; ſo in this it is 

the Complement of the Latitude of the Place 
(or what it wants to make it up 90 Degrees). 
Upon this Dial, the Sun continues fut 
12 Hours; that is, from fix in the Morning, 


till fx at Night, in all Latitudes. 


Tx, Thoſe Planes are faid to be ered or PROP which 
ſtand 8 to the Horizon of the Place; and * are 
the Walls of Churches, Houſes, or the like, 2 which 

25 for the moſt part Dials are Rn. 2. Of theſe ere or 
| upright Planes there are two ſorts, wiz. Dire and Declin- 
ing. 3. Thoſe ere& or upright Planes are faid to be dire 

which dire4hy face the Eaſt, Welt, North or South Points 

of Horizon, and theſe are called erect direct Planes. 

4. Thoſe erect or upright Planes are ſaid to decline, which 

do not direct face the Eaſt, Weſt, North or South Points, 

but look upon ſome other Points ſituate betwixt them, wiz. 

South-Eafi, North- 72 eſt, North-Eaft „c. 885 theſe Planes 
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are called Uprigh er Frech, DEecLinine, Planes. How 
the Declination i is to be found, is taughe 3 in Chapter We 


* * . 
* 


Of the erect direct South Dial. 
| For the Hour-Lines. _ 


When you have made choice of your 


Plane, draw the Horizontal Line VI VI, 
for the Eaſt and Weſt Line, or Hour Line 


25 


CAP. 


3 


How to 


draw 
Hour 
Lines. 


of Six; from A let fall the Perpendicular 


AF, for the 12 a-clock Hour Line; then with 


your Compaſſes take 60 Deg. from the Line 


of Chords, and draw the Arch B CVI; take 
the Complement of the Latitude of your Place 
(which in this Example I'll ſuppoſe to be 


Cbeſter) whoſe Latitude as you find it in Example 


the Table is 53 Deg. 12 Min. North, and e 
ſet 36 Deg. 48 Min. its Complement, or what rect Sz 


it wants to make it up go Degrees from B 
to C; draw A C for the herght of the Style. 
Make choice of any Point at Pleaſure, in 


the 12 a-clock Line, as I; through I at 


Dial for 
Chefeer. 


right Angles to the 12 a- clock Line, draw 


the Line DI E; ſet one foot of your Com- 
paſſes in I and take the neareſt diſtance to 
the height of the Style A C, and turn that 
point of your Compaſſes down to F, and 


there make a Mark in the 12 a-clock Line; 


on which Point F, deſcribe the Semicirele 
861 H, and divide it into 12 equal Parts 
(for that Semicircle repreſents one Half of 


the Equinoctial;) lay a Ruler to F, and to 


thoſe Marks in the Semicircle juſt now made, 
and draw Lines from thence to the Line 


DIE: Laſtly, draw Lines from A to thoſe 


Marks 


% 


26 


CAP. 
V. 


Of the ereci dire? South Dial. 


Marks in the Line D E, and they ſhall | 


be the true * upon your Dir 


For the 9 


The Quarters are drawn in like manner, 
by dividing the Semicircle into 48 equal 
Parts, ſo that one Quarter will be 3 Deg. 
45 Min. two Quarters 7 Deg. 30 Min. and 
three Quarters will be 11 Deg. 15 * as 


| you may ſee by Table III. 


ſtands trus, 


Having thus finiſhed the Hor 7 | 
place 12 at the end of the Line A F, and if 
it is a_South Dial (as ſpecified above) and 


your Face toward it, you muſt place the 


Morning Hours on the left hand, and. the 
Afternoon Hours on the right, as ou. ſee done 


in the Figure. 


For the style 


If your Plane be large, it will be beſt to 

get an iron Rod about the Thickneſs of your 
our Lines for the Style, and be ſure to 
place it exactly over the 12 a-clock Hour 


Line, and to make an Angle with your Plane 
equal to the Complement of Latitude; which 


is done by applying the edge of your Qua- 
drant to it, and fo fix it, when my find it 


For 


Of the erect direct North Dial. 27 
. W Cn Ar- 
For the Thickneſs of the Style. VI. 
Be fureyou always mind to make Allow- 
ance 400 ch Thin 1 the Rod which is to 
be the Style, and this is to be done when 
you draw the Semicircle G TI H by having 
tuo Centers at F diſtant juſt the Thickneſs of 
the Style; otherwiſe if this Care be not ta- 
ken, your Dial will go too flow in the Fore- 
noon; and too faſt in the Afternoon. 
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To make an erect direct Nox TH Dial. 


: Plate 4. Fig. 1. - 
E Dial Plane is no more than an E A. 
upright Wall that exactly faces the 77 North | 
true North Point. This Dial is of no uſe Chat. 
from September the 12th, to March the 1oth ; 
that is, while the Sun is in the fox Southern 
Signs *, to us who inhabit the Northern He- 


k SS 


i. i. 
— 


6 


The Six Northern © The Six Southern 
Signs are, | Signs are, 

Aries N | Libra ©: 
Taurus X& | Scorpio m 
Gemini II | Gagittary 7 
Cancer S Capricorn WP 
Leo Fil Aquarius 53 
Vigo M * Piſces MX 


 muſphere, 


28 Of the erect direct North Dial. 
CHAP. miſphere, becauſe it only ſhews the Time 
VI. from Sun riſing to fix in the Morning, and 


n the Afternoon from fix till Sun ſetting ; for 
Of no Uſe his Dial and the South Dial, make up the 


_— Horizontal Dial, i. e. takes in all the Hours 


till oth of the loge Day; and as the Style of the 


Mar = South Dial points Sar ſo of the North 
3 the Style ae upwards, and makes an 


| the Hows Angle with the Plane equal to the Comple- 


_ vx ment of the Latitude of the Place, i. e. what 
Merzizg, the Latitude of the Place wants to make up 
and the go Degrees. 

Hour: The making of "TY is the very ſame as 
after ſix 7 
in the the South Dial, for having made choice of 
Fern. your Plane, draw the Horizontal Line 6, 
. for the Eaſt and Weſt Line; about the 
On: middle at A, erect the perpendicular A B, 
ner as the which ſhall repreſent the 12 a-clck Hour. 
— 29 the Fi Sure 12 A not be put 


to it). 
Br the Style's height. 


Example On the Point A, with the Chord of 60 

of aneret Deg. draw the Arch CD; take from your 

North Dial Chords the Complement of Latitude of your 
for York. Place, as ſuppoſe York 36 Deg. 5 Min. and 
ſet it from Cto D; draw A D for the Styles 
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Of the eretf diref? North Dial. 29 


Cnapr. 
For the Hour Lines. | VII. 
KY WW 


Make choice of any Point convenient for 
your Purpoſe, in the 12 a-clock Line A B, 
as the Point E; thro which at right Angles 
to the 12 abs Line, draw the Line FE 
G; ſet one Foot of your Compaſſes in E, 
and take the neareſt diſtance to the Styles 
height AD; ſet that diſtance from E 10 B, 
ſo ſhall the Point B, be the Center of the 
Equinoctial; on B With the diſtance B E 
draw the Semicircle HEI, and divide it 
into 12 equal Paris; lay a Ruler to the Cen- 
ter B, and to thoſe Marks in the Semicircle, 

and where the Ruler cuts the Line FE G 
are the Places where the Hour Lines muſt 
paſs, which muſt be drawn 1 the Cen- 

fer A. > 

On this Dial there is not any occaſion of 
drawing any more Hour Lines, than 4 and 5 
in the Morning, and 7 and 8 at Night. 

Over the 12 a-clock Line A B, at right How to 
Angles, fix the Style; ſo that it may make 3 _ 
an Angle with the Plane, equal to the Com- © 
plement of the Latitude of the Place ; which 
you muſt try by help of your Quadrant, as 
has been before directed in the South Dial; 
and thus is the North Dial compleatly | 
finiſhed. _ 

The Quarters an Lalf Hivirs are drawn, 
as has been taught in Page 23 and 26. 


CHAP. 


30 O the ereft dire&t Eaſt Dial. 
Crap. 


WV CAA F. VE 


To draw an eref diref EAS Dial. 
Plate 5. Fig. 1. 


0 HIS Dial's Plane lieth in the Plane 

ares Fa of the Meridian of the Place, i. e. is 

Diatwhat. 09 more than an upright Wall that exactly 

faces the true Eaſt Point: the Hour Lines 

How long are all parallel to each other, and to the Axis 

the Sun * of the World, and conſequently have no Cen- 

9 ters: the Sun comes on it at his Riſing, and 

continues thereon till near Noon. 

Of the The fax a-clock Hour Line is the Subjty lar 
| — Line, over which the Style is fixed at right 

” Angles, and may be either a thin Plat 'of 

Iron, or a Wire, Sc. whoſe 

height maſt equal to the nine a-clock Hour 

Line in this Dial, and to the three a-clock 

Hour Line in the %% Dial. 2 | 
tow _ Having then made choice of your Phage, 

e., about one Third of the diſtance — the bot- 

Lines, tom; draw the Horizontal Line AC H; 

in ſome convenient Place, as at C, draw 

Ann. 4 Circle with the Chord of 60 Degrees 

ample of ſure; then take the Chord of the Latitude 

an ere of the Place, as ſuppoſe, at Oxford 51 Deg. 

_ lt Bot  - Min. and ſet from II to P, and draw P 


Ogre, © CS, which ſhall be * Subſexlar Line, _ 


* 3 


of the | erefs diaet Faſt Dial. 


3x 


foe a-clock Hour Line; to which at right Cuar. 


Angles draw C D for the Eguinoctial. 


Next draw the Line A 8 B, parallel to — 


the Eguinoctial, and divide the Quadrant 8 


D into fix equal Parts; lay a Ruler to the 
Center at C, and to thoſe equal Parts in the 


Circle, and it will cut the Line A B in the 
R where the Hour Lines muſt 


through which Points in the Line ASB, 


VII. 


draw the Hour Lines parallel to the fix a- Ly : 


clock Hour Line, which are the true: Howr 


Lines from fix till non: the Hours of 4 


and 5 in the Morning, are the {ame diſtance 
from 6, as 7 and 8 are on the ofber fide. 
The Quarters are drawn by ſubdividing 


the Diviſions in the Circle into N 125 N 


Na. as has been above directed. 
of fixing the Style. 


The Hogs Lines being thus arowy, fix 5 


the Style at right Angles on the Subſtylar 
Line, as before directed, and your Dial is 


compleatly finiſhed. 


This Dial is wes Dia 7 oh by placing the 
Earth's Axis parallel to the Axis the 


* in what Latitude {carat you be. 


M. B. The Earth's lui in this Dial is . A 


| preſented by the fix a-clock Hour Line. 
See 1 Burri Cy 20 re 8 1 
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32 x4 the e direct Weſt Dial. 


Cn Ar. 
.. - 
75 Saws an __ 7 direct WES T Dial | 
3 Plate F. Fig. 2. 
A direct H 1 8 Dial Planes is- no more than a 
With Dia! upright Wall that exactly faces the 


true 1 eft Point. 
The making of this is the very ſame in 
all reſpects as making of the Eaſt Dial, only 
as the Eaſt Hour Lines are elevated to the 
right hand, ſo here they a are elevated to the 
left hand. 
Why 12 The Hour of 12 can never come upon 
— 18 either the Eaſt or Weſt Dial Planes, becauſe 
ſhewn by at that Hour the Sun being upon the Meri- 


this Dial. Jian, the Shadow of the Style will be paral- 


lel to the Plane, and conſequently | can caſt 
no Shadow dn it. 


For the Hour Lines and Subſtylar Line 


How to 1 hen ing your Plane in cle at 


5 the about one Third of the depth of the Plane 


Lins. from the Top, draw the Horizontal Line A 


H, and make choice of a convenient Point 
therein, as at C, and draw the Circle PH 
D S, take 50 Deg. 44 Min. from your 
Line 11 Chords, (that being the Latitude - 
| 4 t 8 


8 


. 


1 


» 
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An Erect Direct Wit Dual 
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Co 


Horizon 


—— —— p Ä 
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Of the eref? diref? Weſt Dial. 3 ; 


the City of Exeter) and ſet that diſtance ju Cn AP* 
now taken from your Line of Chords, ron VIII. 
to P, draw P CS for the Subſtylar Line, and rw 
Hour wi 4 Six :[2] And at right Angles thereto, An e 
D to 2 the Equi noctial, and 25 . ah 
Frogs the Line B A to touch the Circle in ey Dia 
1 Parallel to CP. [3] Divide the Quadrant B ä 
S into fix equal Parts, and lay a Ruler to the | 
Center at Cand to each Mark in the Qua- 
drant D 8, and it will cut the Line B A in 
the Points where the Hour Lines are.to paſs : 
[4] Through thoſe Marks in the Line B A 
raw ae, parallel to the fix a-clock Hour © 
| Line, and they ſhall be the true Hour Lines a 
upon the Dial. The Hours of 5 and 8 in 
the Evening are the Ta diftance from ( 6, 888 


that 5 and 4 are on e 
For tbe „dae and Half Hours, 


the Center C, ant to Pork Parts in the „ of 

DS, as you were taught in drawing the | 
Hour Lines. — | 
For fixing the Style, 7 owt - 


Fix the Style upon the fox a-clock Hour Of th. 
Tine, * at aid __ —_— which — 
Wo 


3 | 
* — 


34 Of ibe Polar Dial. 


Cu ar. may be a Plate of Copper, Braſs or Iron, : 
IX. (as in Plates 5 and 6) whoſe height muſt be 
WY equal to C D, or the three a- clock Hour Line, 


and then is your Dial finiſhed. 
= ne. 
CHAP. IX. 
To make a POLAR Dial, 
Plate 6. 


A Dial for HIS Dial is called by ſome Authors 
the Wand an Equino#ial Dial, and by others a 
Polar Dial; but be that as it will, it is 
plain, that all Places lying under the Equi- 
noftial have no Latitude: as for inſtance 
the and of St Thomas has no Latitude, 
for Which this Dial is made; and for 
that reaſon the Hour Lines cannot have any 
Center, and therefore all the Hour Lines. 
drawn upon theſe Dials will be parallel to 


dach other. 
ET Fer the Hour and Subftylar Lines, 
Hors li] To draw the HourLines upon this 
draw the nn I draw AB for the Subſtylar Line and 
2 ' #HourLine of XII; [2] On Cas a Center with 
Vn the Chord of 60 Deg. draw the Circle A E 
BD, and draw the 7wo Lines V VII, and 
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Of the Polar Dial. 3 5 
8 divide the Semicircle-E B D into 12 CnAr. 
_ equal Parts, lay a Ruler to the Center of the IX. 
Circle at C, and to each Mark in the Circle, — 
and it will cut the Line V VII in the Points 

where the Hour Lines muſt 724 [3] Through 
which Points draw Hour Lines parallel to 
AB, and they ſhall be the true Hour Lines 
| that were e required. 


For the Style, yy 


The dil may be : a broad Plate of Cop- Of the 
, Braſs, or Iron, at Pleaſure, placed at . 
right Angles over the 12 a-clock Hour Line. 
The Hour Line of fox never falls upon 
this Dial, becauſe under the Equinoctial the  * 
Sun riſes and ſets at Six the Year 2 
with very lit & Variation, 


8 


tp! 


r. bin, Denen fe. 


X. 


CHAP. at 


76 fd the Declination * of a Wall 


or Flane WAerears 2 * a Sun= 
Plate 7. Fig. 9 
A Deſcription of the Inſtrument. - 


ROCURE an oaken Board (which 
at London they call Wainſcot) about 
a Foot ſquare, more, or leſs, it matters not: 


Take ABC D about an inch thick, well 


on both Sides, and thereon paſte a 
Sheet e good Paper very ſmooth, on which 
draw ruo or three concentric Circles, (it mat- 
ters not how many,norat what diſtance they 


be:) [a] In the Center let there be an Hole 


to receive a freigbt Wire to ſcrew up and 
down at pleaſure, and to ſtand at right An- 
gles to the Board itſelf; draw two Diameters 


and mark them with the Letters of the four 


cardinal Points, Ea, Vit, North and 
South : which Line N S repreſents the Axis 
of the Wall, i. e. it ſtands perpendicular, or 
at right Angles, to the Wall ſelf; and if it 


doth not decline from the Suu or North, 


N 2% Note 4 


not 
* 


4 


t n of ul. 37 


nor yet to o the Eaf or Wil, the faid Line CHAP 


alſo repre eſents the 12 cet Hour -Line. X. 
How to take the Declination. | 


[When ou would take the 8 
of 19 all, a apply the Ege of the Inſtrument 
Ag to che and in the Forenoon, the Sun 

ſhining, by help 'of your Quadrant place the 

Inſtrument parallel with the Horizon: ſcrew 
up your perpendicular Pin in the Center till 
the Shadow of its Top touch any of the Circles 
(it matters not which) as ſuppoſe the wtinoſt 
at F; let all Things now reſt till Afternoon: 

} And then carcfully obſerve where the 
99 op of the Shadrw toucheth the ſame Circle 
azain, which we will ſuppoſe at G thus is 
your obſervation finiſhed: [.5] Take your In- 
ſtrument down, and with your Compaſſes 
divide the Arch F G into tuo equal Parts in 


H ;and if from H you draw a Line through 


the Center, it ſhall be a true 12 a-clock Hour 
Line; and N H is the Dechnation of the . 


Wall; which by applying it to the Lyne of 
Chords, I find to be 14 Deg. And whenthe 


Mark laſt found at falls en the Eaſt 


of the Line N S (as this doth) then is the | nl 


Declination of the Wall Eaſt, but when 


the Mark falls > pm then ts 
| Declination is Weſt, 


D 3. ens. wo home, 


0 Pedining Dial. 


1 CHAP. —_— 
if 1 Ti make an oer Declining D1 a1. 


An , The upright or erect Dial Planes already 
| 3 treated of, are ſuch as did direct iy face 
5 the four cardinal or principal Points of 
the Horizon, viz. Eaſt, Weſt, North, and 
South Points. Now ALL OTHER 25. 
right or erect Dial Planes are faid to de- 
cline , and their Declination is counted 
from the North or South, towards Eaſt 
and Weſt, and thoſe Planes are called 
South or North erect Flanes declining * | 
or We * 


1 
\ 


Plate 7. Fig. 2. 


Example ET it mr required to make a Dial in 

ene the Latitude of 53 Deg. 22 Min. 
Dial 75 8 North, declining from the South to the We Pf, 
— 21 Deg. IO Min. 


Cronon © Firſt, For the As of the Subſtylar Line - 
3 from the 12 a-clock Hour A 

How to U! Draw the Hortzontal Line A B, and from 

find the C let fall perpendicular the 12 a-chck Hour 
Laden Line CD, and from the Line of Chords 


3 | 2 Sep Page 34- Note c. 
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07 Declining . Diab. 


take 60 Deg. with your nes. and ſet Cn ay. 
one foot of the Compaſſes in C, and draw XI. 
the Semicircle A D B: [2] And then draw C — 
D at rigbt Angles to A B for the 12 a-chck 

Line ;[3] Take theComplement of the Latitude 

36 Deg. 38 Min. from your Line of Chords, 

and fer it rom B to E, and draw E F pa- 
rale to A B, ſo is F E the Sine f of the 
3 Arch D E. This done, 

[4] Take in your Compaſſes che Plane 
Declination 21 Deg. 10 Min. from your Line 
of Chords, and ſet it from D to G, and draw 
C G. 51 Take E F in your Compaſſes, and 
ſet it from C to H, draw H I parek 

el to AB; [6] Take H I, and ſet from F 
to L, and draw CLM, now D M mea- 
l ſured on your Line of Chords is 1 5 Deg. 2 
Min. the Subſtylar Lines diſtance or the 
12 a-clock Line. 


Secondly, For the 0 height. 


| [1] From the Point H,draw the Line H * Of the 

Parallel to CD the 12 a-clckLine; 3 [2] Then beighs of 

take H K in your Compaſſes, and ſet it from be 59%. 

L to N, ai da CP for the Top of the 

Style; [3]Then ſhall M N A. on your 

Line of Chords be 31 Deg. 49 A Oy. . 
Y-c:9bt of the Style. = 


Ir ads 
— e F a Circle to that thro 
I the Center of the ſaid Circle 


54 Thirdly, 


ng 5 Dial. 


CHAP. , 2 8 
XI. Thirdly, Fur the difference of Inclination * on 
— . of Meridians. 


Of the 5 in M. 
3 _ and take the neareſt diſtance to E F. This 
tion of Me- thiftance {et upon the 12 a-clock Line from F 
. to O2] Then take the diſtance from O to G. 
add nd ſet it from O to P, [3] Take the diſtance 

PM in your Compaſſcs, and meaſure it on 

_ Line of Chords, and you will find it to 

25 Deg. 46 Min. the Inclination of Me- 

ridians ſought: This 25 Deg. 46 Min. re- 

- duced into Time (by the Table III.) is 

1 Hour, 43 Min. 4 "AE by which I fee 

that the Subſtylar Line will fall between the 

ooh o one and POO 1 in the After 


* £ + 
, 2 & 


Lafth, For the Hour Lines. 
glue [ 1 Ins any convenient Place in the Subflylar 
Ls. Line (according to the Largeneſs of yourDal 
Plane) as at M, draw the Line R Sat rigbt 
Alngles to the Subſiylar Line C M, [2] Set 

one foot of your Compaſſes in M, and take | 
the neareſt Zane to C N the Style's beigöt, 


{3] One foot reſting in M, turn other to 


* See Plate 7. Fig. 1. in which H I repreſents the 12 
#-clock Hour Line in that Place, and N S is the Line that is 
perpendicular to the Plans; now the Angle that is made be- 
tween theſe two Lines at T, ie what in Dialling s called 

| 3 | N 
N q in 


o Dedining Diab 4d 


q in the Subſtylar Line upon q as a Center, Cn ar. 
with the diſtance q M draw the Circle as you X I. | 
ſee done in the Dial, which doth ys | 
the Equinoctial. | 
[4] Lay a Ruler from 158 Center at q toD 
(that is the Place where the Line RS cuts 
the 12 a-clck Hour Line) and then the 
Ruler doth cut the Equinactial in a Point 
near O where you are to begin to divide it 
into 24 equal Parts, which I have here 
marked-with little Dots. [5] Lay a Rulerto 
the Center at q, and to every one of the equal 
Divifion in the Equinoctial, and where the 
Ruler cuts the Line R &, make theſe marks 
* Laſthy, draw Lines from the Center 
of the Dial at C to theſe marks * ® ® in the 
HS 8, and thoſe are the true Hour Lines 
upon the Dial, as was required; to which 
p ce the proper Figures to Tm Rage. - 
you ſee done in the Scheme. TY 


Of the hanging of the Style. 


' The Style C N muſt hang rech Square How the 
wiſe with the Subſtylar Line CL, and this 123 — * 
you muſt try with your Quadrant, thus * 
place that edge of your Quadrant upon which ” 
the Sights are, to the Top 75 the Style, and 9 
when the Thread cuts the Limb of the u - A 
drant in the ſame Degree with the Latitude 
of the Place, then it is right, otherwiſe it is 
0 \ "EE | 
1 ; Note, 


422 O Declining Dial. 
XI. Note, Now you have finiſhed your Dial, 
aa d in fo doing, you bave in the making of 
this one made four Diali, viz. | 


Ii © OO 
A South Declining Eaft 
A South Declining Weſt 2 
A North Declining Eaſt 
A North Declining Weſt 


180 


ern But you muſt change the Names of the 


> and Hours, viz. 10 into 2, 9 into 3, 8 into 
Place of 4, c f. and place the Style on the contrary 


the 97 Side of the 12 a-clock Line for the South 
aer declining Eaſt, and by turning the Dial up- 
ae downwards, for the North Decliners, ſo 
that the Style may point upwards to the 
North Pole, and the Hours about midnight 
omitted, as your own Reaſon will ſoon di- 
rect you. | 7 


+ And here you are to obſerve that it is no? the Style that 
changes its Place or Pofition, but the Plane itſeff; for the 
Syle anſwering to the Latitude of the Place, it remains al- 
auays ſteady and the ſame in all Declinations: ſo that if you 
conceive a Plane declining (as in the Example now before us) 
21 Deg. and 10 Min. to the Weſtward, the Saubflylar Line 
falls betwixt the Hours of One and Tawo in the Afternoon; 
and ſuppoling the /ame Plane to move to the Eaſfauard 21 
Deg. 10 Min. the Subſcylar Line will then fall betwixt the 

Fours of Ten and E/-wer in the Morning. For it is an in- 
Fallible Rule, that if the Plane declines Eaftward, the Sub- 
lar Line falls amongſt the Morning Hours, but if Weftward 
among the Fternoon Hours. 8 | 
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/ Declining Diali. = 
8 | | | CuaP. 
- Here you are to take notice, that if the XI. 
Plane decline 60 Deg. or more, then the Cv 
Hour Lines having Centers will be ſo near ane 
together, and the Style will then be fo near 1% Piu 
the Plaue, that one thing will much diſcom- declines 
mode anotber, and make it a great difficul- 3 _ 
ty to ſhew the true Hour of the Day there- 

by; therefore they ought to be removed far 

from the Center that they may become wide 

enough to anſwer the end of ſhewing di- 
ſtinctly the true Hour of the Day. . 

But ſtill here will ariſe a Difficulty in di- A Tabs 
viding the Circle, which repreſents the E- 
inoctial, for there will be required the Book 

ifference of the Inclination of Meridians for avoid- 
of the Plane and Place, for this Purpoſe I Bfgeuy 
have added Table V. for the Latitude of of Aud 
London, ſhewing the Styles height, Subſtyle's ar the | 
diſtance from the Meridian, and difference 5 
oOf Inclination of Meridians, which tho cal- 
culated indeed for the Latitude of London, 
(viz. 51 Deg. 32 Min.) yet may ſerve in- 
differently for moſt Places in England; but 
he that wants to be more curious and exact, 
may, by obſerving the Directions given in 
the beginning of this Chapter for finding 
the three Requiſites, (by that means) obtain 


thoſe Requiſites for any Place in the known 
No. 


. CHAP. 


To make a Dial upon a Plane when 
_- the Pole has but a ſmall Elevation 
above the Plane. : 1 


Plate 8. Fig. 1. 


I Shall take for an Example a Dial that 1 

made at London, whoſe Plane declined 
from the South by the Eaſt, northerly 100 
Deg. 16 Min. that is 79 Deg. 44 Min. from 

the Nortb towards the Eaſt. | 


Hor the Styles height. 5 
-z The Styles height you will find by Con- 
poof ſtruction, 5 in Chap. X. or by 7. 20 V. to 
the Seh. be 6 Deg. 22 Min. the Subſtyles diſtance 
from the Meridian, 38 Deg. 1 Min. the 
Inclination of Meridians, 81 Deg. 56 Min. 

[i] Let the Square AB CD repreſent the 

Plane, becauſe tis a North Plane declining 


Eaſtward, therefore the Style muſt point 


upwards, and the Center of the Hour Lines 
will be /ome where below the Plane itſelf. 
And therefore take 60 Degrees from your 
Line of Chords. Set one Foot of your Com- 
paſſes at the bottom Corner of the Plane at C, 

and draw the adrant E F. [2 Take 3877. 
3 | I M27, 


— 


Of a great Declining Dial. 
1 Min. from your Line of Chords, (the Sub- Cn Ar. 
ſtyles diſtance from the 12 a-chck Line) XII. 
and ſet it from F to G, then draw C G con-- - 
tinued for the Subſtylar Line. [3]Take 6Deg. 
22 Min. the Style's height from your Line of 
Chords, and 4 it Fon to H, and draw C 
H for the Style 4] Now, becauſe the Style 
Has but Snell hes bei 1 draw an other Line 1 
K parallel to oh Style of the Dial, at ſuch 
convenient diſtance as in your judgment will 
beſt fit the Dial Plane, viz. that all the 
Hour Lines may fall thereon, ſo ſhall that 
Line I K be the enlarged Style of the Ws 


For the Hour Lines. 


sl Now by the Subſt ylar Line, and this k How the, 
enlarged Style, the Har ines may be drawn 7 
(at OS diſtances) without any regard. be drawn. 
had to the Center of the Dial. 
And to do that, aſſume any two Points i in 
the Subſtylar Line C G, at me convenient 
diſtance from each other, as Land M, and 
through thoſe uo Points draw two ſtreight 
Lines, both of them at right Angles to the 
Subſtylar Line C G, as = 3 NIL MG 
and p M Q,[6] Set one foot of the Compaſſes * 
in L, and take the neareſt diſtance to the 
| enlarged Style I K, and turn that foot from | 
0 ets R; on R as a Center with tje 
ce LR draw a Semicercle, ſet one 
Foot of the Compaſſes in M, and take the 
6 „ eft- 


CC 
45 
j 


46 Of great Declining Dial. 


Cup. zeareſt diſtance to the enlarged Style I K, 
XII. and turn hat font from the Ste toS; on 
5, as a Center, draw a Semicircle. 
I)] Take the Plane's Inclination of Meri- 
dians, 81 Deg. 56 Min. and ſet from L to 
T, and from M to V upon the Semicircles. 
na 
[8] Divide each Semicircle into 12 equal 
Parts, beginning at T and V; lay a Ruler to 
the Centers Rand S ſeverally,and to the Marks 


Ruler will then cut the Lines PM Q and 


2 "2, "0 n 8 
e 
r * 
* * 
Fl 
. 
3 
5 
2 
4 
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juſt now made in the Semicircles, and the 


N O in the true Places where the Hour 


Lines muſt be drawn. 
Taſtly, Lay a Ruler to thoſe Marks in the 
bo: Lines P MQ and NL O, and draw right 
I Lines through the Plane, and they ſhall be 
' the true Hour Lines required, and will be 
removed far enough fram the Center, and 
= will ſhew diſtinctly the Hour of the 
ay. V 


For the Style. 


db. % The Style muſt ſtand at right Angles up. 


1 4 on the Subſtylar Line I K. 


tes. 
i For the Quarters. 
— oa The 9uarters are drawn by dividing each 


Hours of the 12 equal Parts in the Semicircles intq 


oe. four equal Parts more, and from thoſe Di- 
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Of Declining Reclining Dial. 4 
viſions draw Lines, as has been taught above Cu ap. 


for drawing the Hour Lines, and your Dial XIII. 
1s finiſhed, 2 


— 
Aa rl * * 


8 H A P. XIII. 
To make a declining reclining * D: AL, 


Plate 8. Fig 4 


UCH Planes as do directly face — is 
; South or North Points of = Horizon, and N] 

but do recline (or fall backwards) from the — 2 ; 
Zenith (like the Roof of a Houſe) towards 


the South or North are called South or North © 


Direct Planes reclining ſo many Degrees 

as the Reclination is; and the Number of 

| Degrees that the Plane reclines, may be 

found by applying the edge of your S 

drant, in which the Sights are placed to 

the Plane, and the Thread will cut the Limb 

in the Number of Degrees that the Plane re- 

clines, which being a Thing ſo plain, I need 

not give any Example. 

And of reclining Planes there are Sir Va- Six diffs.” 


rieties, three of South, and three of North — 


Plane s, 
| * Thoſe Dial Planes that lean from yon when you ſtand wiz. 3 


- Sfore them, are called reclining Planes becauſe recline North 
from the ed bs t _ 3 a- 


ny 
» — Oe * * 


F 
1 Tl is 
» 


3” Wo Of direft North and 8 


1 . * 
* pF; * « 


8 AP. Recliners, all which may be reduced to new 

XII I. Latitudes, wherein they will become Hori- 
I zontal Planes, and . ee Dials ma 
be made as has been taught, Chap. 1 

where I have ſhewn how to draw Hour 

_ Lines upon an Horizontal Plane. 


Firſt of Buren Sou Recliners, 


* Firſt Variety : Let there be a dire# South 


2 in Plane in the Latitude of Cambridge, which 
a South re- is 52 Deg. 17 Min. which reclines from the 
cons Zenith thereof 26 Degrees; in what Lati- 


en FZTude will that be an Horizontal Plane? 
. Now, becauſe the Reclination is leſs than 
FP Complement of the Latitude 37 Deg. 43 
Min. Subſtra the Planes Reclination 26 
Deg. from the Complement of the Latitude 
7 Deg. 43 Min. and the Remainder 11 
Deg. 43 Min. is the new Latitude in which 

it becomes an Horizontal Plane. 


The O peration. 


Deg. . 
The Complement of the Latitude * 5 
** 5 Cambr 1dge is e eee 37 43 


he Plane's Reclination there 


| * | Guck 3 26 00 


Se 
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ag Reclining Dials. 


8 80 0 an e Dial made for ths C HAP. 


Latitude of 11 Deg. 43 Min. ſhall be a South XII E > 


Cambridg e 


hk, Variety. If the Reckination of the 2 OW 
Plane be equal to the Complement of the th 
titude of the Place, the new Latitude is 


thing, that is, neither Pole has any Eve. 
tion above ſuch a Plane, and the Hour Lines 


are all parallel, and the Style is likewiſe pa- 


rallel to the Plane itſelf ; and therefore, a 


Dial for ſuch a Plane muſt be made in all 
reſpects, as has been ſhewn Chap. IX. Plate 6. 

So that admit at Lincoln, where the Inflanced 
Latitude is 53 Deg. 15 Min. a South Plane in a Sb 


reclines from the Zenith 36 Deg. 45 Min. 
(which is equal to the Complement of the La- Lincoln. 
titude of that City) I fay, it becomes an Ho- 
rizontal Dial . 1 the Equinoctial, as ap- 


pears by the Operation. 


De "PRI" | 


Ts Min. 

The Complement of the Latitude 
at Lincoln is 

The Plane's Reclination there 
(Which fubſiratt) 1 is 


30 45 
. 45 


So you ſee the ne Latitude is — 0 oo 


E LE. 


_ Rechner 26 Degrees in the Latttude of 
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On ar. In Plate 6. you have the Dial that f is for 


ELL 295 Plane exceeds the Complement o of the Latitude 


in a South 52 Deg. 43 Min. a bref South Plane re- 


| Norwich. that be an Horizontal Dial? 


5% Of dire? Norch and Soul 


XIII. chis Purpoſe. 
ird Variety. If the Reclination of the 


f the Place, then ſubſtratt 2 Complement 
S the Latitude on e Planes Rechnation, 
and the Remainder is the new Latitude, 
where it will become an N Plane. 


Example. 
Inftanced Suppoſe at Norwich, Ot Latitude is 


Pal tu. clining 56 Deg. from the Zenith, where will 


The Operation. 


1 Deg Min 

The Plane 8 Richards — 56 00 
Complement of the Latitude of 
Norwich (which fubſtraf) — 37 17 


The New Latitude is —— 38 43 


So that an Horizontal Dial made for the 
Latitude of 18 Deg. 43 Min. will be a direct 
South reclining Dial from the Zenith of Nor- 
wich 56 Degrees. 


Secondly, 


18 


2 
Il 


The Complement of the Latitude 


. CAP. 
eh 0% Ares N eee XIII. 


Firſt Variety If the Reclination. be leſs 110 rp. 
than the Com plement of the Latitude of the 
Place, add — together, and that is the 


new Latitude where ſuch, wh ner. will be- 


come an Horizontal Plane. 


| Example. js 
Suppoſe at Newcaſtle upon Tims ne, whoſe Inftanced 
Latitude is 54 Deg. 57 Min. a rect North in à North 


Plane ſhould recline from the Zenith 29 Deg. Er 


how muſt the Hour Lines be drawn there- Newes te | 


on? ne 
To the Com plement of chad cet ies. OO 5 


caſtle upon Tyne, 35 Deg. 3. Min. add the 


Plane's Rechnation 29 Deg. and their Sum 
is 64 Deg. 3 Min. and that is the new La- 
titude, for which Place make an Horigon- 


tal Dial, as has been before taught, and 
that will be a North rechning Dial at the 


Place above-mentioned. 


| The Operation. 1 ' 
Deg. Aon 


at Newcaſtle upon Tyne is — 35 03 
The Plane's Reclination there 4 „ 
(which add) is — — 29 oo 


The new Latitude — 64 3 
E 2 - Second 


32 Of dirett North aud South 


CAT. Second Variety. If the direct North Plane 
XIII. recline equal to the Latitude of the Place, 
Lt — add it to the Complement of the Latitude, 
_. 2Wariey. and that Sum will always be go Deg. fo 
that under the Pole it becomes an Hor:zon- 
tal Dial ; make a Dial as has been taught 
in Chap. III. Plate 3. Fig. 1. by dividing a 
_ == Circle into 24 equal Parts, and fixing a 
1 Wire perpendicular in the Center, and it is 
| | done. e So 


ee 


| 
| 
bee Suppoſe at Mrerbam in Denbighſbire, 
þ ; + 4g whoſe Latitude is 53 Deg. 6 Min. a diref# 
| Dial for North Plane reclines 53 Deg. 6 Min. I de- 
| HWrexbem: fire to know where this will become an Ho- 


| rixontal Plane? | 
FF Operation. 17 

f; . The Complement of the Latitude 
| at Wrexham is — — 36 54 
4 The Plane's Reclination there 
it (which add) is — — 53 06 


* 


F 


The new Latitude is — — 90 o0 


2raricy: Laſtly. If the Plane's Reclination exceed 
the Complement of the Latitude of the Place, 
add them together, and that Sum is the 


7 & 


i e A Wyn v UW 


ini Reclning Dial. 


ew Latitude where ſuch a Plane will be- Cx Ar- 


ome an Horizontal Plane. 


But note, if the Sum exceed go Deg. take — 
he Complement thereof to a Semicircle, or © 


180 Deg. and the Remainder is the new La- 
tude, where ſuch a IS, Plane will 
become Horizontal. _ | 


gi: 228 


Suppoſe at Shrew 
52 Deg. 44 Min. a 2 


rth Plane reclines R 


come an Horizontal Plane? — 

To the Complement of the Latitude of the 
Place 37 Deg. = Min. add the Plane's Re- 
clination 60 Deg. and their Sum is 9 Deg 
16 Min. whoſe Complement to 1 8 Paik 
82 Deg. 44 Min. in which Latitude * a 
Plane at Shrewſbury will become Horixontal; 
therefore draw Hour Lines thereon, as you 
have been taught in making the Horizontal 
Dial, and they will be the true Hour Lines 

for a Plane and. * as juſt now men- 
tione 


ry, whole Liatituls is end 
from I. Zenith 60 Deg. "al will it be- Dial al fire 


.... ³· 1A ˙ 1A ˙ Cr en eg, 
| O 4 
* 
. 


XI. We Operation. 


The Complement of Latitude at 3 
Shrewſbury is — — 37 16 
The Plane's Reclination there 
The Sum (which is to be ſub- | 
radted from the Semicircle) — 97 16 


The Sum as above to be /ub-_ 


* 
A 


A Semicircle is (180 Degrees) — 180 OO 


The new Latitude —— — 83 44 


Mote, That in making of any of theſe 
North or South reclining Diall, you have alfo 
made (at the fame Time) a dire# North or 
South inclining Dial from the Zenith, 26 Deg. 
_ As in the firſt Variety for Cambridge, 
you have made alſo a North Dial inclining 
to the Horizon 26 Deg. either by drawing 
of the Hour Lines and Style through the Cen- 
ter, or by turning the reclining Dial about, 
upon the Hour Line of Six; and then as the 
North Pole is raiſed or elevated upon the 
South Recliner, ſo much will the South Pole il 
be raiſed or elevated above the North In- 


cliner. 
CHAP, 


OA Eaſt or: Weſt Reclining Diats. 55 
Cnar. 
XIV. 


— 3 
ww 


CH TA P. XV. 


To male g an Eaſt or Weſt Re CLin- 
| ING - Dial. ena 


s all North and South recling ng 8 
Planes, were reduced to new Lati- | 
zudes, wherein they would become Horizon- = 
tal Planes; and thereby made by the Di- 
rections given in Chap. IV. fo all DixzecT 
Eaſt or Weſt Reclining Dial Planes in any An direct 
Latitude, may be reduced to erect or up- 2 
right DECLINING Planes in anotber Lati- 1 A- 
tude, and therefore may be made by the Di- reaucitt 
rections in Chap. XI. 3 this Treatiſe; yet. Ir wet}: 
ſhall here — for the young Tyro s Im- ;, her 
provement, how they. may be done mecha- 2 
nically, without any ſuch Alteration. Butt 
firſt, to reduce them to new Latitudes. 


. As in upright or ere Dial Planes there were two Sorts 
or Varieties, wiz. Erect dire and erect Declini ; ſo there 
are two Sorts or Varieties of Reclining Dial like · 
wiſe : For ſuch Reclining Planes as do direct) face either 
the true Eaf, e, North, or South Points | of the Hea- 
vens are called Dix Rr Reclining Planes... ---, © 

ain, thoſe Reclining. — which do not di realy face 
the ſaid Cardinal Points, but deviate therefrom, f. 7. face 
ſome _ Points fituate between them, as South-Eaft, 
North-Weſt, North-Eaft, Sc. are called DecLining Re- 
clining Pla anes, and the manner of drawing the Hour Lines 
upon theſe Dire# and Declining Reclining Planes, affords a 


much greater Variety than there was in the ered or re | 
Planes, es hm. 


E 4 2 ü 


of Eaſt or Weſt Redlining Din. 
4 Ap. 


A * Rule. 


A 
"Eba ces of the Rnown Latitude . 
or Latitude you are in, is always the 
new Latitude, and the Complement of 
the Reclination * is always the __ 
clination in that new Latitude, 
Wich it will become an erect rf = 
ing Plane. 
And before I proceed any gather it is 
Proper to inform you how you ſhall 
know whether the North or South Pole 
is elevated above any given Plane. 
O wy 
. 0 1 All Horizontal Planes in North La- 
ad, OY, "titude have the North Pole elevated; but all 
Horizon: Horizontal Planes in the South Latitude have 
tal Dias. the South Pole elevated. 
Of che E- [2] Upon all ere&# Planes Whether diredh 
o ihe Pole © or declining, if it face the South, the South 
in eret Pole is elevated; but if it face the North, 
are or the North Pole is elevated, as you may the 


declinin 


Diab. better perceive by viewing the erect direct 


North and South Dials in Plate 11. 


Of rhe E- [z] Upon all dire# Eaſt and Weſt Planes 4 


levation of 


the Pole in z (let them recline ever ſo far) the North Pole 


di a 
_ ” is elevated; but on their ee Incliners the 


Recliners Soui 5 = ole, 
and [n- 


| Cliners. The Reclination of a Plane is the Quantity of Degrees 


which any Plane, on which a Dial is ſuppoſed to be drawn, 
lies or falls back from the try erect or upright Plane. | 
[4] Over 


Al Over all North reclining Planes, whe- CHA . 
ther direct or declining the North Pole is ele- XIV. 
vated, and over the oppoſite Incliners the 
S VWwTwßß ( 8 Of the E 
Laſtiy. Over all South reclining direct or ig. üg 
declining, if the Plane paſs between the Zenith North Re- 


and the Pole, the South Pole is elevated, as liners and VE 


in the North Pole on their oppofite Incliners, 5. f. K 
ind if the Plane i 

Horizon, the North Pole is elevated; but n, 
the South dver their oppoſite Incliners, _ «liners at 

Now let it be required to make an Eaſt Inline. 

Dial for Worceſter, to recline 40 Degrees; Tant 
According to the former Method of reduc- T 
ing it to new Latitudes, it will be an erect Dial for 
Dial in Latitude 3 Deg. 46 Min. (that being Ver. 
the Complement of the Latitude of Worceſter) 
declining from the South Eaſtward 50 De- 

grees, that being the cx Complement of the. 
Planes Rechnation. So that if by the Di- 
rections in the XIth Chapter, you make an 

erect Dial for 37 Deg. 46 Min. North La- 
titude, declining 30 Deg. South Eaſt, it will 

be an Eaſt Recliner 40 Deg. from the Zenith, 

in the Latitude of 52 Deg. 14 Min. How- 

ever I ſhall here ſhew how to do it mecha- 
nically. N „ 


Firſt. You muſt conſider, that the Eat 
and Weſt RECLINERS have their Center 
near the Bottom of the Plane, but the 
INCLINERs of both forts have their 

. : Centers 


. 


of Baſt or Weſt Reclining Dial. 


Centers near the Top: And the Ee 
INcTIn ER and Ve RECLINER mult. 
have their Centers towards the rigbt 

Hand; but the Eaſt Recliner — 

. IncLingR have their Centers to- 
wards the left Hang. | 


Theſe things being well under flood I ſhall. 


now proceed to practice. 


Kamp made Cm of of your Plane, 4 


% For FU -Subſitar Line and Style 8 height. . 


According to the Sb Directions, I: 


ra of this Dial muſt be 


at the Bottom towards the left Hand: there- 
fore [1] at the Bottom of the Plane, 5 


the Line E F for the 12 a- cc Line, in 
which make choice of ſome convenient Place, 


as at G; [2] chuſe G for the Center of che 
Dial, and from G draw G H at rigbt An- 


gle to E F. [3] Then with one foot of 


the Compaſſes in G, deſcribe the Quadrant 
1K, and by the belp of your Line of Chords, 


ſet off the Plane's Recknation 40 Deg. from 
I to L, and draw, the Line GL as long as 
you can. [4] Alb ſet off from I to M the 
Complement of the Latitude of the Place 37 
Deg. 46 Min. and draw the Line G Mas 

lang as you' can; [5] then in any Point at 


Pleaſure in the 12 a- che Line E F, chuſe 
a Pong 
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2 Point as N, and from that Point draw a CHR. 
Line parallel to G H, as N O; and through XIV: 
the Point where it cuts the Line G M, draw F 

P O parallel to EF; [6] take G Qin your 
Compaſſes, and ſet it from G to R, and 
draw RS parallel to the Meridian E F, and 
it will cut NO, in T; [7] ſet the Diſtance 
PQ from G to V, and draw VX parallel 
= -: IN, #8] take in your Compaſſes G X, 
and ſet it fr 1 and draw G Y for 
. the Sah h; [9] from Y erect the perpendi- 
cular Y W, take V X in your Compaſſes, 
and ſet it from Y to W, and draw G W 
for the Style: The 7 riangle G W, re- 
1 the Style oof your _ which be- 
ing erect rpendicular to the Plane, upon 
the 800% G V, ſhall give Nen 2 _ n 
rn of! its upper edge. 


ir the Hour Lines. 


1] Chuſe a Point at Pleaſure i in che 826 

flyſe G Y, as at a; through that, at right 
Angles thereto, draw the Line h a, as long 
as you can; ſet one foot of the Compaſſes in 
a, viz. the Point where the Line b a cuts 
the Sub ye, and take the neareſt diſtance to 
the Styles height; let one foot reſt in a, and 
turn tos other to Æ in the Subſtyle, and on 
A as a Center deſcribe the Semicirele (or a 
whole Circle if you pleaſe). [2] Lay a Ruler 
to the Center of the Circle at K, and to d, 


that 
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60 Of Eaſt or Weſt Reclining Dial. 
Caar. that is, where the Line 6 a cuts the 12 a- 
XIV. chock Line G F, and where the Ruler cuts 
S the Circle, there you are to begin to divide 


it into 24 equal Parts: a Ruler laid to E, 
and to the equal Parts in the Circle, will 
cut the Line b @ into unequal Parts, where 
make Marks * * * Laſtly. A Ruler laid to 
the Center of the Dial at G, and to thoſe 
Marks * * * in the Line ba will be the 
true Hour Lines required. 

The Line G F being the 12 a-clock Line, 
you muſt place 12 at the end, as you ſee in 
the Figure, and the reſt 11. 10. 9. 8.7. 6. 
and then your Dial is finiſhed. 

N. B. In drawing this Dial, you have 


made three more; for if it is turned upfide = 


down, then it is a Weſt Dial inclining 40 
Degrees, with this Alteration only, \that 
where 11 now ſtands you muſt place 1, and 
2 where 10 is, Sc. and conſequently the Sub- 


File will then be as much on the right Hand, 


as it is now on the ft. 
If it were drawn upon oyled 45 25 the 


back-fide would be a Weſt Dial, reclining 40 


Deg. only the Figures 12. 10. 9. &c. muſt 
e OS On 


Laftly, If the 12 a-chck Line G F be 


turned upwards, the back-fide will be an 


Eaſt Dial inclining 40 Deg. and the Figures 
mult remain juſt as they are; only the Sub- 


ſtyle muſt be as far to the left Hand of the 


Perpendicular G H, as it is no on the right. 
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Of North and South Reclining Dials. 6x 
N 1 Cur. 


HRA 


To make a North or South Declining 
* Reclining or Inclining Dial. 


Plate 9. Fig. 1. 


H ESE Dial Planes cannot be re- 7 redw- 
duced to new Latitudes without the ne I 
help of Trigonometry, therefore I ſhall pro- tirade. 
ceed Mechamcally, oa | 
Take for an Example a Plane at Edinburgh, 
declining from the South to the Eaſt 30 Deg. 


and reclining from the Zenith 25 Deg. 
Firſt for the Style. 


[1] Draw the Horizontal Line A B; [2] . 


make choice of any convenient Place in the bc 


Line AB, as C, for a Center, and draw C 
D. [3]With your Line of Chords of 60 Deg. 
draw the Quadrant E F. [4] Take the 
Complement of the Latitude of Edinburgh 33 
Deg. 53 Min. from your Line of Chords, and 
ſet it from E to G, and draw the Line CG 


* 'Thoſe Dial Planes that lan towards you when you 
ſtand before them are called Inclining, and thoſe that lean 
from you are called Rec/ining ; and 

Declining, Reclining or Inclining Dials, are thoſe whoſe 
Planes neither face direly any of the four Cardinal Points; 
nor are they either perpendicular or parallel to the Horizon. 

as 
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62 Of North and South Reclining Dialr. 

CHAP. as long as you can. [5] Take the Planes 
XV. Declination 30 Deg. from your Line of 
&YV Chords, and ſet it from E to H, and draw 


the Line C H, as long as you can. [6] Take 
the Inclination of the Plane 25 Deg. from 
your Line of Chords, and ſet it from E to I, 
and draw the Line CI as long as you tan. 


'[7] Make choice of a Point in the Line A 


B as K, and draw K L parallel to CD, 


and it cuts the Line C G (the Complement of 


the Latitude) in M, and thro' that creſing 
draw MN parallel to AB, and it cuts the 
Line of Inclination CI in P. [8] Take CP, 
and ſet it from C to Q, draw Q V parallel to 


AB: [9] Take RP in your Compaſſes, 


and ſet it from C to 8, and draw 8 H pa. 
rallel to A B, to cut the Line of Declination 

CH in H: [10] Take CK in your Com- 
paſſes, and ſet it upon the Line of Declination 
from C to T, and draw E T parallel to A 


B: [11] Take E T in your Compaſſes, and 


{et it from Q to X, and draw X Y parallel to 
CD. [12] Now take in your Compaſſes the 
diſtance SH (that is from CD to the Line 
of Declination) and ſet it from Q to Z, and 
draw C Z for the Meridian Line, or Hour Line 
of 12. [13] Take in your Compaſſes the 
diſtance C'S, place one Foot in E, and make 
a Mark where the other Foot falls at 4. 


[14] Take C a, and ſet it from C to 6 up- 


on the Line of Inclination, and draw h d pa- 


rallel to CD; [15] take in your Compaſſes 


C a, 
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C d, carry that extent, and ſet one Foot of Crap. 
the Compaſſes in X, and the other will give XV. 
e, draw Ce for the Subſtyle, from e erect NY 
the Perpendicular e f. [16] Take 6 d, and — 
ſet it from e to /, and draw the Line C f for Line. 
the Style, ſo ſhall the Triangle C e f be the 
Style to be erected Perpendicular to the 
Line Ce the Subſtyle. The Side Cf, be- 
ing parallel to the Axis of the World, and 
by its Shadow is determined the Hour of the 
Thy.  * is: 


For the Hour Lines. 


[1] Chuſe a Point in the Subſtyle C e, as How t 
g, thro which Point, and at right Angles to fam 
the Subſtyle, draw the Line g h. [2] Set Lines. 
one Foot of the Compaſſes in g, and take 
the neareſt Diſtance to the Line Cf, and _ 
turn that Foot about to ; upon A with 
the Diſtance A g, draw the Eguinoctial 
Circle, or ſo much of it as will ſuffice to 
bring the Hour Lines upon the Plane that 
vou have occaſion for: [3] Lay a Ruler 
to the Center at A, and to i, that is, where 
the Line h i cuts the Meridian or 12 a-clock 
Line, and there begin to divide the Egui- 
noctial Circle into 24 equal Parts; a Ruler 
laid to A and to thoſe equal Parts, will di? 
vide the Line h i h unequally, and give the 
Places thro which the Hour Lines muſt 
paſs : Laſtly. Lines drawn from the * 
1 5 „ Or 
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Cn Ap. of the Dial at C, thro' thoſe Marks in the 


XV. Line 5 1, ſhall be the true Hour Lines of 
Lyn that Dial ; which Number as you ſee done 
in the Figure. . 


Note, You may 1 your Dial with 
Charcoal or Black Lead (that is, the 
Preparative Work) that it may be taken 
out when you have put on the Hour- 

Lines, ſo that nothing ney appear but 
what 1s realy uſeful. 


All other Declining Reclining Dials are 
made by the ſame Directions that are given 
in this above, only by changing the Fi- 
res, 
Of an In- As Secondly. The Incliner, 8 from 


= De- the South Weſtward, is made by the ſame 


frem the Directiuns, only the Quadrant muſt be 


South drawn on the other fide towards A, which 

Weſtward, may be beſt conceived by ſuppoſin g this 

Dial to be drawn on oyled Paper; and look- 

ing thro the Paper, that which on the right 

fide of the Paper was an Inclining Dial, 

Declining from the South Eaſtevard, will 

be an Inclining Dial, Declining from the 
South Weſtward. 

Thirdly, A North Declining Eaſt Recliner 


=. 
North is the 3 with a South Decliner Eaſt, Re- 


IDE chning from the Zenith, only the Horizon- 


diner. tal Line muſt be at the Bottom of the Dial; 


and alſo the Center of the Quadrant (and 
Hour 
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Hour Lines) muſt be above the Line A B, Cn APs 
and towards the left Hand, and may be re- XV. 

_ preſented by a South Declining Eaſt Recliner, /\V] 
turned Bottom upwards, with the ſame fide 


towards you as before. : 1 
Fourthly.A North Declining Weſt Recliner 07 

1s the ae with a South 3 Weſt In- e _ 

cliner, only (as before) the Horizontal Line e * 

A B, muſt be at the Bottom together with 

the Center of the Dial, and the Quadrant 

muſt be above the Line, and towards the 

rigbt Hand, and may be repreſented by the 

Dial already deſcribed, if imagined to be 

done upon oyled Paper, and ſeen . being 


turned Bottom vena 


N. B. The Hours on the North - Ha 
muſt be numbered the contrary 2725 ts 
thoſe x the South 8 


8 CHAP. 


9 
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8 CHAP. XVI 
To make à REFLECTIVEB * Dial, 
Plate 9. Fig. 2. 


\ HIS Dial will ſhew the true Hour 
of the Day by Reflection on a Ciel- 
ing, where the direct Beams of the Sun 
can never come, and it will repreſent the 
Sun's Motion, as truly and regularly within 
the Houfe, as his natural Motion is wth- 
out, provided the Window open to the South- 
ward, or ſo that the Sun might ſhine in 
or near it. | - 
Dem, * Theſe forts of Dials are grounded upon 
2 this Principle in Opticłs, viz. that the 
ſective Angle f INCIDENCE 7s equal to the Angle of 
Diab. REFTLECTION: that is, whatever height the 
Sun be at any time, the /ame herght flu the 
reflected Spot upon the Cieling. 
This being underſtood, it is eaſy to draw 
Hour Lines upon the Cieling of a Room, 
or upon any other Place though never ſo 
Irregular, and that the Hour by the help 
of a Piece of a Looking-Glaſs fixt Horizon- 


* Reflective or reflecting Dials, are made by a little piece 

of Looking-Glaſs duly placed, which reflect the Suns Rays 

to the top of a Ceiling where the Dial is drawn. N. B. The 
Piece of Glaſs ſhould be as thin as it can well be ground. 
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O the Reflective Dia. 6 


| tally in a Window, or ſome other conve- CHAT 


known. N r 


Pi place the Glaks 


Ii] Having then made choice of a Window 

towards the' South, that ſo you may have 

as much of the Morning and Afternoon 

Sun as poſſible, take ſpecial care to fix your 

Glaſs Horizontal, otherwiſe your Work 

will all be ſpoiled. . 

N. B. All Great Circles, as Equi noctial Great Cite 

and Hour Circles, are ftreight Lines, and the 9,2 a., 

leſſer Circles as Tropicks and other Parallels freight 

of the Sun's Dechnation are Conick Se- LINK ee 

ctions: and that this Dial (when drawn) is Circles a; 
no other than a Horizontal Dial for the Conick 
Jame Latitude inverted, Plate 9. Fig. 2. _ 


To draw the 12 a-clock Hour Line. 


(a] Having then placed a Piece of a Loos of ij, 14 
2 about the bigneß of a Sixpence, ache 
marked thus G in the Figure. Over this four 
Glaſs hang a Plumb Line at 12 a- Clock, this 

String will caſt a true Meridian Line (i. e. 

it is the true 12 a- cc Hour Line) upon 


IA Cone doth ſomewhat reſemble a Siger Loaf, and 
bring cut any where fipe-auiſe is called a Galt es 


F 2 a 


CR Ap. 


O the Reflective Dial. 
Or if you think that way too difficult, you 


XVI. may find a 12 a- clocł Line as I have * 
tin Chap. IV. page 22. This being done, this 


12 a-Clock Line on the Floor, is to be tranſ- 


ferred to the Cieling, which may be per- 


formed by the help of to Plumb Lines, one 
held over the Glaſs ©, and the other held 
over the other end of the 12 a-Clock Line at 
A, at the other end of the Room ; by this 


means you will have uo points on the 


Cieling, juſt over your 12 a-Clock Line on 
the Floor, to which #wo Points on the Ciel- 
ing ſtretch 4 Line blacked with Lamb 
Black and Oil, and holding it faſt at both 


Ends, (as two Sawyers, or 3 gene- 


rally do a CHALKED LINE) ſtrike the 
black 12 a- Clock Line on the Cieling, repre- 
ſented by AC. \ 


To draw the Equinoctial. ö 
[3] Make the Angle B © P, equal to the 


Of the Complement of the Latitude of the Place, as 
Equinoc- ſuppoſe at Ormſeirk 36 Deg. 30 Min. which 


tial Circle. you muſt do' by a String, held one end to 


the Glaſs ©, and the other to the Cieling re- 


preſented by B ©, and applying the Edge of 
your Quadrant, till you find the String and 
Plummet, cut the Limb at 36 Deg. 30 Min. 
thro' that Point of the 12 a-Clck Line; at 
B the Equinoctial Circle muſt paſs, which 


draw at Right Angles to the 12 a- Clock 


Line 


Of the Reflective Dial. 
Line A D, and it is a ftreight Line as you CHA 


ſce in the Figure. | 
To draw the Tropick of Cancer. 


[4] Then, becauſe the Sun's greateſt 
height at 12 at Noon, at Ormſkirk is 59 Deg. 
59 Min. make the Angle D © P equal there- 
to by help of your Quadrant and String as 


before: ſo is the Point D, the Point in the 


12 a- clocł Line, where the Tropick of Cancer 
mult paſs, which, becauſe it is a /zſſer Circle 
of the Sphere, it is not a ſtreight Line but a 
Curve, which muſt be drawn by help of 
Table VI; (that is, by having the Sun's 


height at every Hour the 1oth of June for 


the Latitude of your Place;) fo with an even 
hand, you may draw the Tropick of Cancer 


To draw the Tropic of Capricorn. 


[5] Becauſe the Sun's /eaft height at 12 at Of the 
Neon at Ormſkirk is 13 Deg.1 Min. make the tape of 
Angle A © P equal thereto, by help of your — 
Quadrant and String, fo ſhall A be the Point 


in the 12 a-clock Hour Line on the Cieling, 
where the Tropick of Capricorn muſt paſs, 


and muſt be drawn by the Table of the duns 


Altitude at every Hour upon the 10th of Decem- 
ber as above directed, ſo that © D repreſents the 


3 5 he 


riaflected Ray on the longeſt Day; © B, when 
F 


XVI. 


o * 
5 * 
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560 Of he Reflective Dial 
Cn. he is in the Eguinoctial, that is, twice a Year, 


XVI. viz. on March 1oth, and September 12th, 
and © A repreſents the reflected Ray on the 


ſhorteſt Day. 
To o draw the Hour Lines, 


_ Of the (61 With any convenient opening of 
* bow Your Compaſſes, draw the Semicircle © LM, 
drawn. and divide it into 12 equal Parts, becauſe 
15 Deg. in the Equinottial is equal to one 
Hour in Time, as by Table III. 
Hence, becauſe the Center of the Diat | 
doth not fall in the room, but out of it in the 
open Air at O, for which reaſon (before the 
Hour Lines can be drawn) you muſt find 
the Angle that each Hour 3 makes with 
the 12 a-chck Hour Line, their Complements 
are what they make with the Equinactial; 
this is eaſily done by Calculation, but be- 
cauſe I have throughout this Treatiſe laid 
that Method ade, and kept ſtrictly to a 
Mecbanick Method, your beſt Way will now 
be to draw an Horizontal Dial 2 the Lati- 
tude of Ormſtirk, which is 53 Deg. 30 Min. 
as has been taught in Chap. IV. and with 
your Compaſſes and Line of Chords meaſure 
the Angles that the Hour Lines make with 
the Adrian, and ſet them down in a Table, 
as followeth. ; 


Of the Reflective Dial. 


Then with your | ee, | Angles 
Quadrant 3 to | Howe. | bens | os ge 
the 12 a-clock Hour 2 5 SS" gon 
Line, and make || 1112 109% 5 
Angles there upon |) 124 5455 6 
the Cieling equal to 3 988 4751 13 
walt in the ſecond “ 54 965 41 
Column, or elſe you 5 771 3 18 26 
may lay it to the 6 90 © ol 
Equinoetial Line | 
on the Cieling, and make the Angles of every 


Hour 

this Table, and by help of your blacked 
String, as before directed, draw the Hour 
Lines upon the Cieling, which ſhall be 135 


true Hour Lines required. | 
Another 2 ay to draw the Hour Lines. 


Or if you think this way too tedious, when 


you have your Horizontal Dial fitted to your. 


A Latitude, place the Center of your Horizon- 


E tal Dial in the Center of the Glaſs, and fix a 


¶ Thread in the Center of the Dial; lay the 


| Thread ſtreight over every Hour of your 


Horizontal Dial, faſten it at the other fide 
Jof the Room; and ſo transfer them to the 
ieling, as was ſhewn in drawing the 12 a- 
lc Line from the Floor by help of the 
Plumb Lines; thus have 1 given you uo 
Methods by which you may draw the Hour 
1 Lines on the . * I leave to the 


. . to theſes in the third Column of 


Judicious 


Cray. 
| XVI, 
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et ber Angle meaſured. 


Of the Reflective Dial. 


Cn Ap. judicious Practitioner to make uſe of which 
XVI. he pleaſes. | 
How to make a Table for drawing of the 


Hour Lanes. 


The framing of a Table of the Angles that 
the Hour Lines make with the 12 a-clock 
Hour Line and Equinoftial, is made after 
this manner, vig. Suppoſe I would meaſure 
the Angle DOP in Plate 9. Fig. 2. Take 
your Compaſſes and extend on the Line of 
Chords from the end of the Line at O to 60 
Deg. with that extent ſet one foot in ©, and 
draw the Arch PD; take the faid Arch P 
D in your Compaſſes, and apply it to your 


Line of Chords, and you will find it to con- 


tain 59 Deg. 59 Min. and ſuch is the Angle 
De P. And after the ſame manner is any 
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4 Refracted Dials. 


CHAP. XVIL 


25 7 a REFRACTED * Dial. 


OR this purpoſe you muſt have in rea- 


dineſs an Horizontal Dial for the Lati- 
rude of your Place, and then ſtick up a Pin, 
or Wire, or aſſign any Point in any hollow 
Bowl, or Diſb, to ſhew the Hour, and make 


that the Center of your Horizontal Dial; then 


fix upon any Place on the Eages of the Bowl, 

or Diſh, for the 12 a-clck Hour Line, and 
transfer the reſt of the Hour Lines from the 
Horizontal Dial to the Edge of theBowlz and 


taking away the Horizontal Dial, hold up a 


String from the End of the ſaid Pin faſtned 


thereto, over the 12 a-clock Hour Line equal 
to the Latitude of your Habitation; and this 


is done by applying the Edge of your S- ww 


drant to the String, till it cuts the Latitude 
of the Place upon the Limb thereof. 
Then withla Candle, by bringing the Thread 


to caſt a Shadow on any Hour Point, juſt be- 


fore marked upon the Edge of the Bowl, 
that Shade in the Bowl is the Place to a Pres 


the true Hour Line muſt be drawn; and if 


the Bowl be full of Mater, or any other Li- 


* Refrafed Dials are ſuch A „ ey" Hour only 


by — 3 of ſome ręfractimg tranſparent Fluid, ſach as Va- 
Kr, &C. 


,, 
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How to 
form the 
Plane of 
Siebe 


Of the Globe Dial. 
CnAr. quor, when the Hour Lines are drawn, it 
XVII. will never ſhew the frue Hour by the Sha- 


Ly, dow of the Top of the Pin, but when the 
Bowl is filled again with the fame Liquor . 


+ For more particular Satisfaction, ſee my Aftrono under 
the Word Refradion, Vol. I. . 38. N ” 
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CHAP. XVIII. 
Jo make a GlozR Dial. 


Plate 10. Fig. I. 


N I'S Dial is drawn upon a ſolid Ball 
or Globe, and ſhews the Hour > the 
Day without a Style or Gnomon. 

The manner of turning round Balls, is 
, well known, to Workmen; but if a large 
Stone Ball is to be made, that cannot be 
turned becauſe of its eight. 

Yau muſt therefore in the firſt Place form 
it globular with a Cheſſe!, and then take a 
wooden or braſs Semic:rcle (as in Fig. 2.) of 
the ſame Diameter, as you deſign your Ball 
(the bigger the better; ;) this being done, turn 
the Sempeereh about the Ball, and take away 
all the Superfluities with a Raſp, until the 
Semicircle every where, and every way, juſt 
touches the ee thereof; * 
make 
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of the Glebe Dia. : 
make it ſmooth with a Pumite 
(Sea Dog s) Fiſh Skin. 


For the Circles of the ri 7. 


The Globe being thus Guida: and fe i in Hee t 
your Garden upon a Pedeſtal, as Figure 1, 8 - 
proceed to draw thereon be Circles of the the Sphere 
Sphere (by help of a Pair of Spheric Com- 
paſſes, or a Semicircle thi Juſt firs the Globe) Piat. 


as A B, the bene. 2 d CIDR Ver- 


EL 9 Ee 550 
4 e Le *. And NS 4 4 ; 


an Latitude, as Apes chat of {Dublin 5 Dep. 
12 ſo ſhall P be the North Pole, — 8 


4 1 | 


ample of a 
<a 


210 which divide in 
and draw the Hour Ci*tles or 
meeting in the Poles of the World. 
Your Semicircle being divided hs: 18 Y | 
Deg. and numbred ys Fee in Fig. 2. 
mark 23 Deg. 29 Min. from the Equinattiat | 
at A to s and F, and draw s H for the 
1 of Cancer; and by * for the — 

of Capricorn ; alſo fronihe Poles at P and _ 

mark (by help of yew 7 
Deg. 29 Min. and draw oo We 
cles; 12, 12. Laſtly, 5 rav 
Ecliptic, and thereon 5; wy 8 
the Zodiac, beginning at the Equinattial, _ 
wins the Ecliptic cuts it with Y; at 30 

Degrees 


76 ' Of the Globe Dial. 

On ap. Degrees further, place &, at 30 Degrees 
XVIII. from that, put 1, = 30 e. ere 
&, which will be where the Ecliptic cuts 
the Tropic of Cancer, and ſo on, at every 

30 Degrees in the Ecliptic, place the Signs 

in order thus, &, mam r M N. I 

have omitted them in the Figure to avoid 

Confuſion. 5 


For the placing of the Hours. 


The Hours muſt be numbred in the Equi- 
noctial, placing 12 at the Eaſt and Weſt 
Points of the Horizon, and 6 upon the Me- 
ridian. Then becauſe one bai of the Globe 
(nearly) is illuminated when the Sun ſhines, 
and the other half remains in Darkneſs, and 
ſo the Extremity of the Light ſhews the 

Hour in two ofppofite Place. 
Hew the Tf moreover the different Countries on the 
Kong pg Earth's Superfictes, as likewiſe the principal 
Globe Cities were laid down upon the Globe, ac- 
Dale, cording to their true Latitudes and Longi- 
XxX. tudes, you may diſcover any Moment the 
_ Sw-fining Sun ſhines upon the ſame, by the illuminat- 
3 ed Part thereof, what Places on the Earth 
{elf are enlightened, and what Places are in 
Dar ne. The Extremity of the Shadow 
ſhews likewiſe what Places the Sun is Riſing 
or Setting at; and what Places have long 
Days; theſe with many more curious _ 


Of the Globe Dial. 


| blems are ſeen at one View, too many to be CHAr. 


enumerated in this Place. 


— 


This Dial is the moſt natural of all others. 


becauſe it reſembles the Earth itſelf, and 
the exact manner of the Sun's ſhining there- 
on. e 
Note, Vou may draw as many Parallels 
of Declination upon it as you pleaſe, by 
the Table of the Sun's Declination. See 
Table KL © re 
Alſo if to Wires be put in, one at P and 
another at S, and 12 at the Meridian, and 
the Hours numbered as you ſee, that Wire at 
P, will give the Hour in the Summer, and 
that at S the Hour in the Winter. . 
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S 9 CHAP. M 
To make a Cross Dial. 
Plate 10. Fig. 3. 


Dial is that which ſhews the 
true Hour of the Day, without a 
E, by the Shadow of one Part of the Dial 
, appearing upon another Part thereof. 
r 2 7 one of ths "ak a near 5 
t-W e of AY 3 

be * London *. 


For tbe making of this Sort of Di. 


You need have no regard to the Latitude 


of the Place, for that is to be conſidered in 
the placing, and not in the making of it. 

[1 In order to which, prepare a Piece 
of Wood or Stone of what Size you pleaſe, 
— ſhape it in the Form of a Croſs, fo that 
ab, be, cd, de, eh, bi, 1 E kl, I m; 


* The Iaſeription upon this Dial being cat in Iron, and 
expoſed to the Weather, it is ſo defaced, that it required 
much Pains and Art to render it legible, and therefore 1 
defire the Reader's Excuſe for preſerving it. This Dial 
<vas placed here as a Boundary of the Pariſh of St Stephens, 
Coleman-ftreet, in the memorable Tear 1706, and in the 
ab Near of the ghorious Reign of our moſt gracious & 

Queen Anne, whom GOD long preſerve. Trevitt, 
Painter Fecit. 
| and 


Of the Croſs Dial. = © 
and m 4 may be all equal: e f, may be Cnar: 
more than double to ae: that in London is XIX. 
25 Inches, and 5 Tenths of an Inch long from 
a to /, and a m is 4 Inches and 8 Tenths, 

e f 15 Inches and 8 Tenths, and the Depth 
or Thickneſs is 6 Inches, 8 Tenths. This 
premiſed Pa | 
| [2] Set one Foot of your Compaſſes in e, 
and draw the Arch or Quadrant hn, which 
divide into fix equal Parts, for fix Hours, 
becauſe it is a Quarter of a Circle; lay a 
Ruler from the Center e, and draw eo, e p, 
„ 7 | 
7 Now the Poſtion of this Dial be- of 1 
ing ſuch that its End a m, muſt face the #4; 
South, and the upper Part of it to he pa- Dial. 
rallel with the Equinottial, the Sun at 12 a- 
clock will ſhine juſt along the Line a b and 
ml. Therefore you mult place 12 at þ and 
V then it is plain that from 12 to 3 the Sha- 
dow of the Corner a will paſs along the Line 
b c; therefore take from the Quadrant juſt 
now drawn hn the Diſtance h o, and ſet it 
from 12 to 1. OR 
[4] Take alſo h p, and ſet from 12 to 2, 
h q being equal to 5 c, at c place 3, where 
the Shadow of the Corner a goes quite off the 
Dial at c, or 3 in the Afternoon; but then 
_ the Shadow of the Corner i, will come on 
the Side h g at 9, or 3 a-clock, where place 
the Figure 3; at p 4, at o 5, andath6in 
the very Corner: becauſe at 6 the Sun will 
— 23 . ſhine 


; 7 "oh Of be Croſs Dial. 


Cn Ap. ſhine right along the Line i h; place 6 alſo 
XIX. at the Corner l, becauſe the Sun at 6 ſhines 
L,— right along the Line I &, and from 6 till 9, 

(if it be in a Latitude where the Sun con- 

tinues up ſo late at Night) the Shadow of 

the Corner at E is paſſing along the Line / m. 

[ 5] Therefore take in your Compaſſes the 
Diſtance ho, and ſet from6 toy, 

[6] Take 5 p, and ſet from 6 to 8 along 

the Line Im; and the Diſtance h q is equal 

to Im; therefore at tbe Corner m, place q, 

becauſe the Shadow of the Corner &, goes off 

the Line I at g. be 

[7] Then for the Morning Hours the Sha- 

dow of the Point c will enter upon the Line 

a b at the Point a, juſt at 3 in the Morning ; 

therefore draw Lines from 7 and 8 in the 

Line I mz, which let be drawn parallel to a 

m, and having placed 3 at the Corner a, 

place 4 right againſt 8, 5 againſt 7, ſo will 

6 be in the Corner b, becauſe at 6 the Sun 

ſhines juſt along the Line c 5, and from 6 

till 9 the Shadow of the Point d is paſſing 
along the Side e,. 5 oh 

[8] Therefore having placed 6 in be Cor- 

ner e, draw Lines from the Poing P 9. 


parallel to d i, and at Zhoſe Points put the 
Figures 7, 8, 9, for when the Shadow of 
the Point d comes to 9; the Shadow of the 
Point m is at the Point &, and from ꝗ to 12 
the Shadow of m paſſeth along the Line & , 
and at 12 the Shadow of m, is come to /. 
lo! There- 


Mibe Croſs Dial. Sn * A 
[9] Therefore take the Diſtances ho, h p, Cnap., | 
hq, and ſet them from , to 11 and 10, the XIX. 
Diſtance h q being juſt equal to l &, and thus 
is the Dial finiſhed. 8 | BS 
The Sun as it goes of from one Part | 
of it comes on to another Part thereof; fo _ : 
that the Time of the Day may always be | | 
found upon ſome Part or other of it, when | | 
the Sun eh : \ 2 
The Reaſon why theſe Dials require #7, «6 
| Thickneſs, as well as other Dimenfions, is, Dial re- ; 
becauſe being placed parallel fo the Equi- Thick. 1 
noctial, the Sun ſhines upon the upper Face nef.. 
all the Summer, and on the longeſt Day is 
elevated 23 Deg. 29 Min. above the Plane of 
the Dial, and conſequently the Shadow of a |. 
will fall at Noon in the Line a b, and not in 2 
the Point b, but at an Angle of 23 Deg. 29 1 
Min. therewith, (that being the Sun's , 
greateſt Declination on the longeſt Day.) 
And on the ſhorteſt Day the Shadow of a, f 
will be below the Plane or Line @ b, and _ = 
make an Angle of 23 Deg. 29 Min. 
This Dial is univerſal, 25 when you 
have made one, according to the above Di- 
rections, there is nothing to do but to fix 
it in your Garden, &c. by help of your Q- Had ww 
drant to the Elevation of the KquinoGial, or 7 —# 
Complement of the Latitude of your Habita- truly. 
tion, and ſo that the Side a + may exactly 
face the South, _ — 


— 
** - 1 


777 07 0. 
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82 07 the Window Dial. 


CHAT. If you would place this Dial in any Place 
XIX. within the Polar Circles, you muſt then 
— make all the Ends of an equal length, viz. 
rhe of ' ef, &c. equal to @ b; otherwiſe, the Sha- 
4% if this dow would quit one Side before it comes 
Dial were on another, as you may the better perceive 


be placed by viewing the F igure in Plate X. Fig. 3. 


within the 
Polar | 8 | 
Circles. Thus having in the foregoing Work ſhewn 


how to make all manner of uſeful Dials, 1 


think it only remains now to ſhew how 
To make a WIN Dow Dial. 
This is a very uſeful Dial, for by it you 


N may know the Hour of the Day tho' the 
Sun doth not ſhine outbright, but ap 


ever ſo little thro the Clouds: And fo you 


may in the Night by the Stars, and Moon. 
If your Window face any Point of the 
Compaſs, near the South (is beſt) then find 


its Declination, as has been taught in Chap. 


X. and upon a good Sheet of Paper draw 


the draught of your Dial, as has been 


taught in Chap. I. 
Place the Center of your Paper Dial upon 
the Window Frame juſt over the Glaſs, in 
the very Place where you deſign io fix the 
Style, that the 12 a-clock Hour Line may 
fall ftreight down the Window ; and by 
help of a String, or Ruler, mark 2 
1 om 
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of # the Window Dial. 


dow. 


of your Hour Lines, and nail it to the Win- 
dow Frame exattly | in that Place where the 
Center of your Paper draught was placed, 


help of your Quadrant, which is done by 
putting that Edge of it to the Style wherein 
the Sights are, and raifing the Style higher 
or lower till the Thread cut he Linb in the 


ſtyle Line. 
You may put Figures (or any Marks for 


your own Information) to the Hour Lines, 
and thus is your Dial finiſhed. 


your Houſe, Sc. to ſee the Time of the 
Day that the Sun ſhines upon the Window, 
will beſt appear from the Dial when thus 


the Sun juſt thro the Clouds, you may then 
tell the Hour of the Day as well as if it 
ſhined ever /o braght; for look thro' the Win- 
dow and take the Style between your Eye and 
the Sun, and at the fame Time you'll fee the 
Hour where the Styles ſhade will fall upon 
the Window, and that is the true Hour of 
the Day. 

Alſo, in the Night you may do the ſame 
by any known * by firſt knowing the 


from your Paper draught upon the Win- Crap. 
Then get an Tron Rod about the Thickneſs 


and ſet it to the Latitude of your Place by 


Degree of the Latitude of your Place ;' and 
here faſten it at right Angles over the Sub- 


And, how pleaſant this will be, to ſit in 


made: fince at any Time when you can fee 


Time 


— 


1 "uy Of the Window Dial. 
Cn Ap. Time the Star will be upon the Meridian 
XIX. or South, and as much as it wants of the 
GSocutb by the Dial ſabſtracted from the Time 
of Southing, gives the true Hour of the 
Night, but if it be paſt the South by the 
Dial, add ſo much to the Time of South- 
ing, and you have the Time of the Night. 
The ſame Method is to be uſed for the 
Time of the Night by the Moon. 
This Method of transferring the Hour 
Lines from your proper draught, is what 
you may uſe in making of any Dial, 
_—_ I recommend as being moſt practi- 
cable. 4 


TA B L E L 


A TABLE of the FR 5 Declina- 
tion exactly calculated for the 
Year 1738, which (for the Uſe 
of Dialling) will ſerve for this 


Age without any kenn Er- 
ror „ | = 


By 33 

Fa 5; Minutes 

50 ſtand for 8 rth 
8. 1 South 


G3 TABLE 


TABLE I. 
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A TABLE of the Sur's Declination. 
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THE 


Explanation and Uſe 


Of the foregoing 


E. 


HIS Table d you the Sur's n 
K every Day at Noon, and is exactly calcu- 


lated to the Tear 1738 to the Meridian of London, 


which will ſerve 'for this Age near epougo for any 
Purpoſe in Dialling. 

The Letter N ſtands for North Declination, and 
S for South. 


It is of good uſe to find the Latitude of the Place 
of your Habitation: this may be done by taking 


the height of the Sun at Noon with your Quadrant : 


and if the Sun's Dechnation be South, ADD it to 
the Altitude or height at Noon, but if it be North 
SUBSTRACT: the Sum or Difference is the berght 
of the Eguinuctial or Complement of the Latitude in 
the Northern Hemiſphere, but in the Southern uſe 


e contrary Titles. 


3 5 3 Example. 


* The Declination of the OW 15 his Diflance from the Fguinoctial, 
and in all Things of this kind the Sum is ſuppoſed to move parallel 


to the Eguinoctial all bat Day, and \tho? it does not fo in fact, yet it 


ſerves in Dialling near enough the Truth: and this Declination never ex- | 
ceeds 23 Dg. 29 Min. as appears 15 the Table. | 


The Replay and Uk. G. 


Example. 
Admit you are at a certain Place in the North 
of England, &c. and upon the 14th of February you 
obſerve the Sun's height at Noon with your Quadrant 
to be 26 Deg. 30 Min. what is the Latitude of Ob- 
ſervation? 299, 
Operation, Deg. Min. 
To the Sun's Altitude obſerved  —— 26 30 
Add the Sun's Declination 8s. 9 3 


Sum is the height of Equinoftial — 35 33 
Subſtraf it from a Quadrant or — 90 o 
The Latitude of the Place North is — "54 27 


Example 2. - , Dog: Mi in. 
From the Sun's Altitude obſerved —— 44 51 
Subſtract the Sun's Declination North 10 F 


Remains the Complement of the Latitude 34 oo 
Subſtraft from a Quadrant or 90 oo 


Remains the Latitude North  — "Tp 0 
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A TABLE for Regulating Pendulum Clocks, Sc. 


| with the Sun Dialss. 
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VV 
Explanation and Uſe 
dei — 
HIS is a Table of Equation of Time, that is, 
it ſhews you what the Sun gains or loſes of the 


Pendulum Clock every Day; for the Pendulum Clock 
keeps equal Time all the Year round, tho' the Sur 


doth not do ſo, but is very unequal in its Motion, 


etimes too faſt, and at other Times too flow, as 
the Table plainly ſhews ; ſo that if at any Time 


you want to ſet your Clock or Watch by your Sun- 


Dial, you muſt look into this Table, and obſerve 
what the Equation is on that Day, and ſet it ac- 
cordingly, ſo many Minutes and Seconds, more or 
lets, as you ſee the Clock is 00 faſt or flow for the 


For Inſtance, January 3d at Neon, J ſee the 
Clock is 9 Min. 43 Seconds too faſt for the Sun, &c. 


Note, In this Table this Mark - fignifies Ad- 
dition and — Subſtrattim, N 


TABLE 


TABLE IIL 


A 8 for converting 


8 


Hours and Minutes of Time 
into Degrees and Minutes 
of the Equinodial, and for 
the turning of Degrees and 
Minutes of the Equinoctial 


into Hours and Minutes. c of 5 


| Time. 85 


93 


5 
A TABLE for turning Hours and Minutes 

into Degrees of the Equinoctial and 
e contra. Ty 
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THE 


Explanation and Uſe 


Of the foregeing 


TAB L E. 


"HIS Table ſhews. bow to convert 

Time into Motion, and Motion into 
. as ſuppoſe I had 5 Hours 13 Min. 29 
Seconds to be turned into Degrees and Mi- 
nutes of the Equinoctial, i. e. into Motion ; - 
the Operation ſtands thus. 


„ 
5 Hours = 77 © OF 
13 Minutes= 3 4 6 gb. oh 

29 Seconds = >. 7 


. 


The Sum — ey 22 15 for anſwer, 


Again, 
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—— . — . 3 —ů— ——k 
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The Explanation and Uſe, &c. 


Again, ſuppoſe I would turn 78 Deg. 
22 Min. 15 Seconds into Time, then the 


Work will ſtand bus. 


Degrees 75 
Degrees 3 


Minutes 15 
Minutes 7 
Seconds 1 5 


The Sum 


U n 


__ 


3 13 29 for anſwer. 


— — —— * 
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TA B L E. IV. 


A TABLE of Meridimal Ales ſhew? 18 
ing the Degrees of each our Line 
from 12 a-Clock, upon all Hori- 
2ontal and N orth and South Erect 

Direct Reclmmg and Jnclining 
Dials, from the r to the 
Poles. - 7 
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A TABLE of Meridional Angles. 
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HIS is a Table of Meridional Angles; 
the fir/t Column is the Latitude,which 

' ſerves for an Horizontal Dial, and the laſt 
Column 1s the Complement of the Latitude, 
and is for making Erect Direct SouTH, or 
NorTH Dials, and are thus to be uſed: 
<> Suppoſe in the Latitude of 53 Deg. 1 
would make an Horizontal, and alſo an 

Erect Direct South Dial. | 


Firſt, For the Horizontal Dial. 
| SeePlate 3. Fig. 2. 


Now (altho' this be e for a higher Concerning 
Latitude, yet it may ſerve our Turn here az boat 
well enough to ſhew how to uſe theTable:) Dial 
I look into the Table and find againſt 53 
Deg. and under 11 and 1 a-clock 12 Deg. 

5 Ain. Take this 12 Deg. 5 Min. in your 


Compaſſes (aa the Line of Chords, that 
8 


102 The Explanation and Uſe, &c. 


you draw the Quadrant A B by) and ſet 


one foot in the Meridian C A, and turning 


the other each Way, it ſhall give the Points 
where the Hour Lines of 1 and 11 muſt 


| paſs; under 10 and 2: and againſt the /ame 


Latitude 53, I find 24 Deg. 43 Min. which 


take from the Line of Chords, and ſet each 


Way from the Meridian as before, and it 
gives the 10 and 2 clock Hour Lines. For 
the Hours ꝙ and 3 you muſt take 38 Deg. 
37 Min. for 8 and 4 a-clock, you muſt ſet 


54 Deg. 12 Min. and for 5 and * Deg. 
228 Min. the Chord of go gives t 
Hour Line, and fo. by drawing Hour Lines 
from the Center thro theſe Points, thus ſet 
off in the Arch AB, are the true Hour 


6 a- clock 


K * > 


| Secondly, For the Erect Dire# South Dial. 


See Plate 4. Fig. 2. 


Concerning Suppoſe I would make an Erecs Direct 
Pu South Dial for the Latitude of 53 Deg. the 


South | 


Dial. 


Work in this is the very ſame as I have 


| ſhewed in the Horizontal Dial; only here 


you muſt ſeek your Latitude in the laft Co- 
lumn on the right Hand, or its Complement 


on the left Hand; and againſt either, for 11 


and 1 a- clock, 9 Deg. 10 Min. for 10 and 
2, 19 Deg. ꝙ Min. are to be ſet off from the 
Meridian by your Line of Chords ; from 9 


The Explanation and Uſe, Gr. 10 


and 3 a- clock are 31 Deg. 2 Min. for 8 and 

4 a- clock are 46 Deg. 12 Min. for 7 and 5 
a-clock are 66 Deg. 10 Min. and for 6 

a- clock are 90; and thus for any Latitude 

of even Degrees, an 1 and South 
Direct Dial may be expeditiouſly made by 
help of this * — your Line of Chords. 


What has been faid of the South Ere 
Dial is alſo applicable to the Nerth, and 
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A TABLE of the Three Re- . 
quifites in Dialling, ſnewing 
the Sub ſtyle Di ſtance from 
the Meridian, the Style? 
Height, and the Inclina- 
tion 85 Meridians for the 
Latitude of London; anſwe- 
rable to the ſeveral Degrees 
of Declination of your Plane. 


N. B. How to find theſe Re- 
8 for any other Place, 
11 * in cp XI. | 


1 


n— F 


"TABLE 7 


2 * big ae) & 
K 1 Big) AL 4 
* 


1 
| 


1 


nnn... 


A TAI of the Three Requi 2 in Dialti ing. 2 


e 474 s Diſ- 8 
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3 1 
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K Ta BLE of the Three Reguiſites in Dialling. 
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THE 
Explanation and Uſe 
| Of the foregoing - 


TABLE 


Ash, The Table of the Three Re 
Lites in Dialling is explained in 
Chap. XI, where I have ſhewn how to 


find the Subſtyle's Diſtance from the Meri- 
dian, the Style's height, and the Inclination 


of Meridians for Latitude 53 Deg. 22 Min. 


and the Plane's Declination 21 Deg. 10 Min. 


_ Weſt, which may ſerve as a "Randi Rule 
for any other e and Declinotie 
whatſoever, 


TABLE 


TABLE VI 


A TABLE ſhowity the Sari 

Altitude every Hour and 
Nuarter of Fig Day at his 
Entrance into the 12 Sous 
of the Zodrack for the La- 
titude of London. | 
N. B. This Table is uſeful in 
drawing Reflective Dials. 
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A TABLE ſhewing the Sun's Altitude every Hour| 
and Quarter of the Day, at bis Entrance into the 
12 Signs of the Zodiacł in the Latitude of London 
51 Das 32 Min. North | 


Hours S Ir als mn S m 
M. D.|D. HD. NI. PD. M. P. MID. M. 
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XIl5g 42156 33148 103 56125 3777 313 48| 
| * [58 2955 2547 11135 5/24 536 243 9 
57 4454 646 1135 4J24 iis 362 23 
. 2 59114 19% 29 
jll MX153 45/5 55/43 11032 36021 49013 36/0 28 

I 51 5349 7j41 52131 820 31012 244 19 
2 J49 $5447 129 4729 34|19 Gin s 3 
30 - ĩ(111111 
/ 57] 8 ifs ns 

1 143 31Þ4o 59133 57124 12114 1916 344.339] 
2 4 15138 45}31 49|22 25/12 23] 4 5 1 59 
3 38 89136 3029 40[20 13}10 30 3 fl o 15 


VIIII36 40134 14/27 28118 7| 8 32 1 13 

I 34 2331 56025 13Þi5 58] 6 31 = 

2 32 429 37]22 56013 46| 4 251 | 

3 29 4322 16 20 37/11 32] 2 16 

V. VII:; cos 161 9 inte +5 
1 425 4/22 37Þs 59 6 58] _ 
2 22 46j20 17113 39] 4 39 
3 30 23117 in 104 2 20] 
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112 „ 
Explanation and Uſe 
. Of the foregoing 
7% HIS Table ſhews the Sun's Height or Alti- 
| tude at every Hour and Quarter of the Day, 
for the Latitude of London, and is.uſeful in draw- 
ing Hour Lines upon your Quadrant, and 400 
for drawing the Hour Lines upon the Cieling of 
your Room in the Refective Dial, and by your 
Quadrant you may find the Sun's Altitude at any Time 
of the Day wherever you are, by holding your 
Quadrant up and looking through the Sights at the 
Sun, and the Thread will cut the Limb, or Arch of 
the - ane in the Degrees of the Sun's height at 
that Time and Place; the Minutes muſt be gueſſed at, 
becauſe every Degree being ſuppoſed to be divided 
into 60 equal Parts called Minutes, and thoſe Di- 
viſions called Degrees being ſmall, it is impoſſible 
they ſhould actually be divided into Minutes or 60 
equal Parts, fo that if the Thread cuts a Quarter of 
a Degree, then call the Minutes 15, if it cut one 
Third of a Degree, call them 20 Minutes, if a half 
30, if #wo Thirds 40, if three Fourths, then the 
Minutes are 45, &c. and thus you may take the 
Height of the Moon and Stars. And by this means 
may you make the like Table for your own: or any | 
| 2ther Latitude. 9 „HA. 


For further Satisfaction herein you may ſee my Niem of fron, | 
Vol. I. page 111. | 


» 


. , — tv... 4, — 5 
F WWW 
R 4 


* 


Of the Uſe of the Scales in Plate I. 21g 


CHAP, 


| CHAP. XX. 255 8 5 
Shewing the Us E of the Scales in 
Plate II. > 


N Prob. g, 10, 11 and 12, I have ſhewn 
how to make the Scales in Plate II, and 
in Chap. XVI. Page 72, I have ſhewn how to 
uſe the Line of Chords, in meaſuring of any _ 
right lined Angles; The Lines of Hours and 8 
Latitudes are general for pricking down all Hours and 
Dials irh Centers, as the Horizontal, South Jie 
Dired, Sc. as for . | Atttude. 


FP 


I 7 Example. 


Loet it be required to draw a Dial upon an 
Horizontal Plane for the Latitude of Lon- 
don 51 Deg. 32 Min. 


- | See Plate 1 1. Fig. 3 
For the Hour Lines and Styles height, _ 


Draw C D for the Meridian, or Hour For the 
Line of 12, and croſs it at right Angles in C, 12 
with AB; then from the Scale of Latitudes, © 
ſet off CA and C B each equal to 51 Deg. 

32 Min. for the Style's height. Then take 
the whole Scale of Six Hours in your Com- 
eee eee 


1 


R 4 — — 6V6- I 2 — n D : 
is 4 45 
f : a F 
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— | 


114 Of the Uſe of the Scales in Plate II. 
Cn Ar. paſſes, and ſet it from A to D; draw AD 
XX. and B D: Divide the Lines AD and BD 
ass the Scale of Six Hours is divided, and 
thro thoſe Di viſions draw Lines to the Center 
C, which ſhall be the true Hour Lines ſought, 
to which put their proper Figures as yo | 
ſee done in the Dial. 
This is a very ready and eaſy way to de- 
ſcribe the Hour Lines on any Plane, 


For the Style. 


Take C Ain your Compaſs, a and ſet 
from D to E, iraw CE for the Style, which 
muſt ſtand perpendicular upon the Line C 
D, and fo is your Dial compleatly finiſhed. 

Ever remember to make an Allowance 
for the Thickneſs of the Style in all Dials, as 

I have cautioned you before. 1 


g An Example. | 4 


and South Of a North and South Erect Direct Dial 
Dial for for Penzance in Cormuall, whoſe Latitude i Is 
50 Deg. 8 Min. N. 


Ste Plate 11. Fig. 2. 


This Dial is made the very fame Way as 
I have juſt now ſhewn in the Horizontal 
Dial, only inſtead of taking the Latitude 
from the Scale of 2 you muſt here 

in 


wall. 


Of the Uſe of the Scales in Plate II. 113 
in this Dial take the Com Vo 4. the La- CH Ax. 
titude of the Place, viz. 39 2 Min. XX. 
and ſet it from C to A, and * is alſo . 
the Style's beigblt. 5 72 — ae 
For the Hour Lines of the South ak North. 

Dials. ; 


Take the Scale of Six r and fer 
from A to D, draw AD and BD, then 
take in your Compaſſes each Hour ſeverally 
from the Scale of Six Hours, and mark them 
off in the Lines AD and B D; tbr 
thoſe Points, draw Lines from the Center C, 
and they ſhall be the true ny Lines re- 

quired. 


For the Style. 


Set AC from D to E, and continue it 
beyond the Center C, which ſhall be the Styles £ 
for the North and” South Dial, as you ſee 23 
done in the Dials. 

By the Scale of Inclinations is knowl in Of the, 
ere} Decliners, where the Subſtylar Line? _ A 
will fall; which muſt always be on the con- 
trary Side, the Meridian Line or Hour Line „ 
of 12; that is, if the Plane declines ef "1 
ward the Subſftylar Line muſt ſtand on the 3 
Eaſt fide, but if the Plane decline Eaftward, 
then the Subſtylar Line muſt be placed on 
the V ef fide the Meridian: and if the In- 

I 2 cClination 


1 . 4 
„„ 


the Scales in Plate II. 


| cnar. nein, of | Meridians be l/s than 15 Deg. 


XX. the Subſtylar Eine will fall between 11 and 


12, or between 12 and one a-clock, ac- 


— 
L ee n e bs In 4 nnn 


- 


| 


= _ cordin' ing to Which Point of the A the 
Plane declines I the Inclinations of Meri- 
The Dig. dians be mort than 15 Deg. but leſs than 
= 7 30 the Subſp far Line will fall between the 
=—_— be. of one and #wo, &c. Some Dialiſts put 
Places un- t rence g Meridians of ſeveral Places, 
"as 7504 Madrid, &c. upon the Dial 
Dial. to ſhew the Time of the Day at thoſe Places, 
as yell as the Time where you are; but this 
is needleſs ; ox I at any Time you would 


—_— 4. cles #4 gl It 18 at any Place 1 In the 


How 8 E n When i it is ſuch a Time at 
us ar in "Londen, only turn to the Table of the Lati- 
any part tude-and. Longitude of Places at the End of 
= this Treatiſe, and there ſee what the D:fe- 
ry rence of 1 Alon 4 is; and if the Place be to 
the Eat of London, add the Difference of Me- 

ridians in Tie to the Time at London, which 

gives the Time at bat Place; but if it lie to 
the Weſt, ſubſtracting the Difference of Me- 
ridians, in Time from the Time at London, 


* f | gives 8 W Time a ne Day at that Place, 


* 
. * 
* > n 
4 , 5 
n 
bo 4 
4 * 
3 a" 
n 1 G 
4 * 


. Ex- | 
2 7. Su pole! 525 To ro a-clock in the Forenoon 
a London at London, what Time is it then at Conſtan- 


ſtanti- 


Con- 71 nople, and alſo at Port Royal in Jamaica? 


nople. . 
Given 


* 


2 


to. Fi ol Fi 


J 

K : 8 5 48 
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H. M. CH Ap. 
Given Time at a 1 75 oo XX. 
Conſtantinople to the Eaſt (add) — 59 WY 
Time at Conſtantinople - 59 
That is 59 Min. paſt Eleven in 
the Forenoon. 
Again, ES: 
Given Time at London is —— 10 oo 8 
Fort Royal to the Weſt (ſubſtract) 5 4 e 7 
| London 
Time at Port Royal in the Morning 4 56 _—_— 


The like of any other Place in 2 the Cata- 
__— 


The Uſe of the Taieon. 
See the Figure on Page 13. 


Vou are to take notice, that the Paral- 
lels of the Signs, the Daily Arches, the 
Circles of Altitude, and all other Circles re- 
lating to the Courſe of the Sun, when they 
are deſcribed upon any Sun Dial, are not 
| ſhadowed out by the whole Style, or Axis of 

the Dial as the Hours are, 8 by ſome one 
Point in the ſame Style or Axis; as by a 
Knob, Button, or Notch, filed in the Style of 
the Dial; or by a Hole in 4 Glaſs Window 


12 for 


118 Of the Uſe of the Trigon. 
Cn Ar. for projected Dials; or by a Piece of Look- 
XX. ing-glaß for reflected Dials; in all which 

Ly Caſes the Trigon at C is to be applied, ſo 
that the Line thereof marked A B, muſt lie 
upon the Style of the Dial, or parallel to 
the Axis of the World, if it be an Hole in a 
Windew, or Piece of Looking-glaſs: And 
now, the Trigon being thus placed with 
the Equinoctial C D Y perpendicular to the 
Style, the Center being always fixed upon 
the Button or Notch, or Knob, fo that you 
may turn it about the Axis, as occaſion ſhall 
require, | | To | 


For the Equincctial. 


Now ſuppoſe you would inſert the Equz- 
noctial into any Dial, (for one Rule ſerves for 
_ all Planes.) Firſt, put a Thread through the 
_ bittle Hole marked with @ at Y and =, ty- 
ing a Knot on the Thread that it lips not 
through the Hole in the Trigon; then put 
the Center C to the Knob in the Style, and 
the Side A B to the Style itſelf : This done, 
extend the Thread over the Line C D x till 

It touch the Dial Plane; that Point of Zouch- 
ing ſhall be one Point through which the 
Equinoctial is to be drawn upon the Plane: 
Then turning the Trigon about, ſtill keep- 

| ing the Line A B parallel to the Style, ex- 
= tend the Thread till it touch the Dial Plane 
= in ſome other Point, and that ſhall be _—_ 
| - ther 
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ther Point, through which the Eguinoctial CA. 
is to be drawn upon the Dial. XX. 
And if your Dial be all but one plain Su- 
perſicies, tuo Points will be ſufficient to 
draw the Equinoctial by, it being a great 
Circle of the Sphere, and conſequently a 
right Line upon all plain Superficies ; but 
If the Dial conſiſt of more than one Plane, 
then muſt you in the fame manner as be- 
fore, find two Points at leaſt upon each Su- 
rficies; which you may eaſily and ſpeedi- 
15 do by turning the Trigon about the Style, 
and keeping the Side AB parallel thereto, © 
extending the Thread over the Line CD 1 _ 
till it touch the Plane. TR FR: 


For the Tropick of Cancer. 


In like manner if you would inſert the 
Tropick of Cancer into your Dial, you muſt 
put the Thread in the Hole at , and then 
apply the Center C to the Kneb in the Style 
keeping the Side A B parallel to the Style 
(as before) extend the Thread over the Line 
C S till it touch the Plane, and that Point 
of touch muſt be one Point through which 
the Tropicł of Cancer muſt paſs. _ 
Again move the Trigon in the ſame Po- 
ſition, upon the Style of the Dial as occaſion 
requires; extend the Thread over the Tre- 
pick C'S till it touch the Plane, and that 
| ſhall be @notber Point through which the 
| = Tropick 
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Cn Ab. 


XX. 


'Tropick muſt be drawn, and in this manner 


may you find as many Points upon the Plane 


as you pleaſe, and the more the better, for 
theſe Parallels will not be ſtreigbt Lines, as 


the Equinoctial Line was, but conick or 
carved Lines, through which Points a Line 
being traced, with an even hand, ſhall be 
the Troptck of Cancer upon your Dial Plane. 


For the Tropick of Capricorn. 


And in this manner may the Tropick of 
Capricorn, and all the Parallels of the other 
Signs (or any other Parallel of the Sun's 
Declination) be drawn on your Dials, if 
firſt you put the Thread through the reſpe- 
#tive Hole, and apply the Trigon to the Style, 
and extend the Thread over the Parallel of 
Declination till it touch the Plane; and thus 
you may find as many Points as you pleaſe, 
thro which to draw your Parallels, and 


this may ſuffice for the Inſcription of the 


Parallels of the Signs of the Zoatack. 

And if you would inſert the Parallels for 
the length of the Day, they are to be done 
in the ſame manner, if inſtead of the De- 


clinations for the Signs you put into your 


Trigon the Parallels for the length of the 
Days you intend to inſert into your Dial. 


VN. B. In Page 114 I have given a caution 


to all Dialiſis, that they be careful al. 
Ways to make Allowance | for the — 


Of bh Equinoctial Dial. 8 
neſs of the Style, otherwiſe the Dial Cane? 


will err from the Truth. Ss 2 
— — = — 
HAP. Sk 
A Review of the Eq 20 01 r Di- 
rect Eaſt and Weſt Z Dials.. 


of the Equinoctial Dial, after what i 2 lad 
2 concerning it in CHAP. III. n 


F to this you add a Sb to e AO. ... 
one half of the Meridian, and graduate ,,,;,, oy 
the Meridian unto 180 Deg. by two Ninety's, this Dial. 
and ſet it in a Notch over a Box and Needle 
well touched with the Load-ſtone, it will , — FAY 
ſhew you the Hour of the Day wherever Univerſ. 
ou be, as alſo the Variation of the Needle lity of 
tſelf in that Place; for when you have ſet © prog 
it to ſhew the Hour, if the Needle then lie , 3 
parallel with the Semicircle, repreſenting die of the 
one half of the Meridian, it has then no Va- Mall. 
riation, but if it lies athwart with the Meri- 
dian, the Angle that it makes either to the 
Eaſt or Weſt is the V. ariation Ps the Needle 
in that Place. TE EPO 


VN. B. It matters not id you put 7 
any more e Lines upon the Dial than 5 — 
are 


li 
19 
1 ' 
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& 
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Cnar. are uſeful in the Latitude where you are; as 
XXI. for inſtance at London you may omit the 

Hours after eight at Night till four in the 


How naturally the Hour Lines may bedrawn 
upon any Plane from the Equinoctial Dial, I 
| ſhall here ſhew. Fix your Style to your Dial 
el Plane in its right Pofition by help of your 

Hour Quadrant, i. e. by applying the Edge there- 
Lines of of to the Style, and then the String cutting 
waders fl the Limb thereof in the Degrees of the La- 
Fer the titude of your Plane, becauſe the Top of the 
— Style is parallel to the Earth's Axis; and 
Dial. be careful alſo that it ſtand at right Angles 
to the 4- SubſtylarL:ine,whatever Dial it be E 
then cut a ſlit quite thro' the Eguinoctial 
Dial from the North edge to the Center along 
the 12 a- clock Line juſt fo wide as to receive 


vour Style; put this ſlit upon the Style f 


your Dial, ſo that the Eguinoctial Dial may 
ſtand at right Angles thereto, for then doth 
it lie parallel to the Plane of the „ d 
_ utfelf: From that Point where the Equi- 
noctial 2 e 2 let 3 
dicular upon Subſtylar Line, thi 
Loos the — hs het = of the Style; 
take this in your Compaſſes, and ſet one 
Foot in the Subſtylar Line where the per- 
pendicular height of the Style touched it, 
and ſweep a Circle; to this Circle draw a 
Tangent Line at right Angles to the Subſtylar 


Line; 
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Line; Lafily, Put a Thread in the Center CHAN. 
of the Eguinoctial Dial (allowing for the XXI. 
Thickneſs of the Style) and Arretch 

the Hour Lines, and where the Thread 
toucheth the Tangent Line upon your Plane 

make Marks; and Lines drawn from the 

Center of your Dial to thoſe Marks in the 
Tangent Line are the true Hour Lines upon 

your Dial: and this is a plain and ready 

way of drawing Hour Lines upon all Sorts 

of Planes. e ALE LN 


| 4 REVIEW of the dire Weſt Dial after | 
what is ſaid concerning it in CHAP, VII, 
THE» on 


This Dial as well as the Eaſt Dial is uni- g,,,, C 
verſal, which I thus explain; procure” a , 
Plate of Braſs of what Size you pleaſe, and (7 
about the Thickneſs of a Shilling well po- rat and 
liſhed on both Sides, on which draw an Baſt Wet 
Dial on one Side and a Weſt Dial on the other, 2 
ſo that the Center of the Circle PH DS, 
on one Side may exactly anſwer the Center 
of the Circle on the other Side; let a Circle 
circumſcribe your Dials, and the upper Qua- 
drant divided into go equal Parts or Degrees; 
let there be a Ring in a ſwivel to ſcrew to 
the Zenith of the Place wherever you be, 
after the manner of a Ring Dial; then hang- 
ing it on your Finger, placing its Plane pa- 


ralle] to the Meridian of the Place (which 


8 a 2 ** 
9 — n hd * 


- 
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L 


Cray. may be done by help of a Magnetic Needle) 
XXI. it will ſhew you the true Hour of the Day, 


except it be exactly 12 a-clock, and then 
Fare 2 the Eaft or W et Side will ſhew the 
Hour, for the Shadow of the Styles do then 
fall off both the Planes. | 
Theſe Things I mention as Curioſities, 
ſhewing how by keeping the Axis of your 
Dial parallel with the Axis of the World, 
the Dial by that means is univerſal, for un- 
der the Arctic Pole the Hour Line will be 
endicular to the Horizon, and under the 
Eguinoctial they will become parallel, or 
lie in the Plane of that great Circle. But 
if under the Equinoctial you lay the Dial 
flat down, ſo that the Circle PH DS may 
repreſent the Horizon of chat Place, and 
placing 12 Where 6 now ſtands, one where 
is, Sc. and 11 where 7 is, and 10 inſtead 
of 8, Sc. to 6; this Dial will then repre- 
ſent a Polar or Eguinocial Dial, . ever 
you pleaſe to call it. 
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CHAP. XXII. 


A DzsCrreTION of the ! 
SPHERE. 


HERE are Ten eminent Circles upon Th Di- . 

Sphere; Six of which are called greater — 
— 45 and the other Four are called leſſer 
Circles. 

A great Circle of the Sphere is that whoſe 4 great . 
Plane paſſeth through the Center of the . 
Sphere, and divides the Sphere itſelf into 
tuo equal Parts. 

A leſſer Circle is that which lies Na 4 leſſer 
to a greater, as the Tropicks or Polar Ci reles —_ 
do to the Equinoctial. | 
Or leſſer Circles are ſuch as do not divide 

the Sphere into wo equal Parts. 

The fix greater Circles are the Horizon, De Names 
the Meridian, the Eguinoctial, the Ecliptick, 4 
the Equi noctial Colure, and the Solſtitial Co- and four 
lure, and the four leſſer Circles are the Tro- rae = 
pick of Cancer, the Tropick of Capricorn, . 
and the Polar Circles. But, 


Furſt, Of the 81x great Circles. 


1. The Horizon is that Circle whereon Th Ho- 
the Earth and Sky ſeem to meet, and there 
fore when the Sun, Moon, and Stars come 

to 
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Cray. to the Eaſ thereof they are faid to Riſe, 
XXII. and when they come to the Veſt thereof 
they are faid to Ser. | 
„ 2. The Meridian is that Circle which is 

exactly in the middle between the Eaſt and 
Weſt, and always cuts the true North and 
South Points of the Horizon; its Uſe is to 
| ſhow the Times of Mid-day and Mid- night, 
for when the Sun comes to the South Point 
of tbis Circle which is above the Horizon, 
it is Noon, and when to that Point of the 
Circle which is under the Horizon, then it is 
Midnight, and that Point in the Meridian 
which is exactly over your Head, is called 
the Zenitb, and that ander your Feet, the 
* Nadir. 3 1 | 
Equi- 3. The Eguinoctial Circle is always di- 
om fade from —— much as is the Lutizude of 
the Place you are in, and is alſo equal to 
the Height of the Pole above your Horizon; 
its Uſ is to determine the Time of the Day 
or Night ; for every 15 Deg. thereof is equal 
to one Hour in Time, and it always cuts the 
true Eaſt and Weſt Points of the Horizon. 
Ne Edip- 4. The Ecliptick is that Circle in which 
tick. the Sun is ſaid to move, and this Cirele cuts 
the Equinoctial in the beginning of Aries 
and Libra, making an Angle therewith of 
23 Deg. 29 Min. which Angle is equal to 
the Sur's greateſt Declination: It is divided 
into twelve equal Parts, called Signs, and 
charadiered as in the Figure with V, x, x _ 
an 


A Deſcription of the Sphere. 1 2 27 
and every Sign is divided into thirty equal Cn Ar. 
Parts called Degrees ; - fo that XXII. 

This, and every great Circle of the Sphere W 
contains 360 Deg. 

N. B. In or near this Circle the Eclipſe 
of the Sun and Moon are always found from 
whence it takes its Name. 

5. The Equinoctial Colure is a Circle that Th Boa : 
cuts the Equinoctial at right Angles in the Calm 
beginning of Aries and Libra, and paſſes 
thro the Poles of the World: This Circle 
determines the beginning of the Spring, and 

fall of the Leaf, for when the Sun comes 
here (which is on the 1oth of March and 
rath of September) the N and N. _ 

are equal, 

6. The Soffirtial Colure i is a Circle that The Sol- 
cuts the Equinoctia! Colure at right Angles , 
in the Poles of the World, and K-45 Cancer ** 
is upon the Meridian, this Circle is alſo up- 
on the Meridian (as you may ſee by the 
Sphere) when the Sun comes to this Colure 
(which is upon the 10th of June and the 
roth of December) he determines the longeſt 
and ſborteſt Days to all the Inhabitants on 
the North Side the Equinoctial. 

N. B. The above fix Circles cut the World 
into tu equal ** 


Secondly, 


N NJ 


naar. | 

= Secondly, Of the Four leſſer Circles of the 
— Sphere, | 
Of the | | | | | | 's 
8 I. The Tropic of Cancer is parallel to the 


Eguinactial, and diſtant from it 23 Deg. 
| i if rg 257 Min. which is the Sun's greateſt Bech. 
9 nation Northward; here the Ecliptick and 
the So//ztial Colure meet in the very be- 

ginning of Cancer, making the longeſt Day 
=O. all = mien Inhabitants. 1 
2. The Tropick of Capricorn is alſo pa- 
ny rallel to the Saat bu diſtant 2 it 
born. 23 Deg. 29 Min. towards the South, and is 
equal to the Suns greateſt Declination; here 
the Ecliptick and Solftitial Colure meet in 
the very beginning of the Sign Capricorn, 
making the ſhorteſt Day to all the Northern 
Inbabitants. | 8 
The Reaſon why theſe are called Jer 
Circles is, becauſe they cut the Sphere (or 
World) into u unequal Parts, 
Telarc. LAST TX. The two Polar Circles are 
cles. the fame Diſtance from the Poles, that the 
 Tropicks are from the Egquinoctial, viz. 23 

Deg. 29 Min. When the Sun enters Cancer, 

thoſe that live under the Arctic Circle ſee 

him in their Horizon at Midnight, and when 


the Sun enters Capricorn, thoſe that live | 


under the Antarctic Circle ſee the Sun in 
their Horizon at Midnight, 


The 


N 


5: # 
Bak 
+ 


A Deſeribeiin f the Share, © G 129 2 
The Earth's Axis is a Line ſuppoſed to Ou 74 8 5 | 
I. 


paſs from Pole to Pole, and chrough the X 
Earth's Center; and note, it always repre-'—,— 
ſents the Top, or uppermoſt Part of the 3 


Style in all Dials: and makes an Angle © 


with the Horizon equal to the Latitude of 
your Habitation: and it always cuts the 
Equinoctial at right Angles; and the Equi- 
noctial makes an Angk with the Horizon 


equal to the er e e of the nn 2 
rbe Place where you live. - 


The Earth is fixed upon its Avis in | the The 
middle of the Sphere (or World) and in 
Dialling it is reckoned no more than a 
Point, becauſe it is at o vaſt a 8 
from the Sun. 


N. B. The Axis of the Eclpriet is noted The Axis 


of the 
in the Sphere, but it is of no manner of Uſe Fehrück. 


in OG. 
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CHA P. XXII 


Motto's for Dial, with their Mean- 
ing in Engliſh. 


Pq LIIS inferviendo conſumor. 
L My Loſs is your Gain. 
rs longa Vita brevis. 


11 die Fg y and live t0-morrows 

Avaritia Hodie dominatur. 
| J You covet to-morrow. 

Aut Cæſar aut Nihil. 

I ſhine or ſhroud.” | 

See, and be gone about your Buſineſs. 
? S Bulla eſt Vita humana. 8 


\ 


Lig © >) 
7 Conſume not thy Time in "oY 
I Dis adeſt laborantibus. _ 
Heaven favours the di Agent. f ö 
Diſee dies numerare tuos. 
9 ) Learn to value your Time. 
10 Diſce bene vivere & mori. 
Shine and Set. 
Dies diem 3 
2 r Day kicks me down. 
Dum ſpectas fugio. 
2 Unfight, unſeen. 


TE 


20 


Mottos for Dialt, &c. 
En ſupra Vita fugax, 
1 3 1 En infra certa Mors. 
A Life on flight's ſoon out of gt. 
Ex hoc Momento pendet Acternutas. 
Now or never. i 
| Feſtina Lente. „ 
15 Mind my Movements. 
16 Fortuna urbes ampliſſimas evertit. 
| No Exemption from my I. nfiuence. 
Fugio Fuge. 
7 


Be gone about your Buſineſs. 
1 2 for no Man. 
Eline vivere diſce, 

18 1 + Illinc diſce Mori. 

Riſing portends Setting. 
10 Homo quaſi Umbra. 
'9 Aan is Shade of @ Shadow. 
Hora fugit rapide lethumq; invadit inermes; 


The Hours glide ſwiftly, and the * are eaſily jurprizeds 
71 Hora pars Vitæ. 
Every Hour Shortens Life. Tow | 
2 2 it Vat: | N % 
Such is Life's ha If Circle. 5 


1 Labor ipſe voluptas. 
3 My Pain is your Pleaſure. 
24 Lex Dei Lux Diet. | 
+} The Law of God is broad Daylight. 


m . 3 


* n » 


„At the Top [Fen fs Dal rn Mem One 
Church, Southwark, w * over 
— Burial Ground. | | 
At the 7 of another Face of the Dial on St Mary 
P 9 Overys Church, Southwark, which hangs 
over the Burial Ground, 


Ks 235 Let 


At the Bottom 


132 Motto for Dials, &c. 
Cn Ap. 25 +Let your Light ſo ſhine that Men may fee your Gs | 
XXIII 26 Lente ſuſcipe cito perfice. 
N Set out at Leiſure, 8 with haſte. 
Mora trahit periculum. 
* | Delay drags Danger. 
28 Nemo fine crimine vivit. 
The brighteſt Day has its ſhades. 
Nil dat quod non habet. 
Out of nothing comes nothing. 
* Non ſemper erunt Saturnalia. 
Take Time by the Forelock. 
1 Non nobis uo ſumus. 
31) We are not made far our ſelves. 
Non fine lumine. 
3* We bine. 
Noſce teipſum. 
Look into thy ſelf. 
Nulla dies fine linea. 
34 yy Day has its bounds. * 
; mnem crede diem tibi diloxiſte 8 
3 i Believe every Day to be thy laſt. 
f 365 Omnia falce metit tempus. 
The ſcythe of Time carries a keen Edge. 
373 Pereunt & imputantur. | 
The Hours vaniſh, yet are on Record. 
Pax optima rerum. 
59 Light is the Parent of Peace. 
AL. = Poſt yoluptatem miſericordia. 
2 39 1 * Pleaſure is the Parent of Pain. 
Night treads upon the Heels of Day. 


I In TLiacolu's Inn, London. 
Upon a Dial at a Lich, 3 for thoſe who have 
- cy | 
Y 40 Qualis 


Motto 4 for Dials, 80 I 33 


, 4 Qualis vita, inis ies. ___ Cnaye. 
Praiſe a fair Day at Night. XXIII 
Ws 9 tibi fieri non vis, alteri ne feceris. * 
41 Do not render Evil for Good. 
Qua redit neſcitis horam. 
42 T hnow not the Hour. 
Quid celerius tempore? _ 
What is fwifter than Time? 
Sic vita. 
Life's Lot. 
Sic tranſit gloria mundi. 
So marches the god of Day. 
6 Sine lumine inane. 
Darkneſs precedes Day. 
Sic præterit tas. 
m1 Life is winged. 
89 Tempus ad jucem ducit veritatem. 
4 Time brings Truth to Light. 
Tempus obit, mors venit. 
492 Time d es, Death reigns. 
Tempus fugit. 
50 02 Time hof aſtes. 1 
* Tempus vitæ monitor. 
STC Time is Life's Remembrancer. 
| ere non potes nec — 
52 R Nu cannot keep it, nor Te | TS 
Umbra Dei. 
5 : The Workmanſhip of the great Archite. 


Ut umbra fic vita. 


2 543 Shade is 7 Pattern. 
| 9 ut 5 


L ſteal upon yon. | 
EC 56 Vigilate 


134 Motto“ for Dial, &c, 


CH Ap. 65 5 Vigilate & orate, tempus fugit. : 
XXIII 5 t Watch and Pray, Time baſtes away, 
n Via vitæ. 


5 7 3 Life es Road. 
Vita noſtra eſt inſtar Comœdiæ. 
gy ? Life off often changes Scenes. 
Veritas temporis filia. 
59 e the Father of Truth. 
60 * Welcome Chapmen. 
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* On a Dial in a Market-place. 


« % 


* * 
* — 9 - * * * < ” af 
* > * 


CH A P. XXIV. 


| An New Table of the Elevation of the 
Pole, and Difference of Mer en 
* London. 


New and Correct Alphabetical Table | 

of the moſt eminent Cities, Towns, &c. | 

| e World; * ſhewing at each Place the | 
Bhd of the Pole, and the Difference of | 

their * from London. | | 


* 2 B. The Table of the principal Cities, and "Towns 
in Eng gland, Scotland, Ireland and Wales is en Page (16, Ec.) 


& The 


4. neu Table, &c.. 


0 The Elevation of the Pole ſignifies the Cnap. 
ſame Thing as tbe Latitude of the Place, XXIV. 
and the Difference of the Meridian, the = — 


as the Longitude of the Place. 
= Note, 
E 
D Degrees Wet $ Longitude. : 
i) - . 815 Tha oth © Latitude. 5 


An Explanation of the follraing 7. able. 


The Names of the Places ſtand i in an 45 | 
phabetical Order, and thoſe Names are al- 
ways followed by One or Two more in the 
- fame Line or Article. Where there is but 


One Name following that of the Place, it 5 


ſignifies what Kingdom or Part of the World 
it is ſituated in; as Athens, Greece, ſigni- 
fies that Athens is in Greece: But where 
there are Tuo Names following the Name 
of the Place, the Firſt ſignifies the Prouiuce 

or Diviſion, and the Second the Kingdom or 
Part of the World, as Abbeville, 1 


| | France. ſignifies that Abbeville is in Picardy, 


which is a Province in F TANCE, and fo. of 


all the reſt. 


CH Ap. 
XXIV "I 1 
—— Abbeville, Picardy, 


| Abo, Finland, Sweden 
 Achin, Sumatra, Eaſt- | 


_ Agria, Hungary 
Aichſtat, Franconia, Ger- | 


France 


Indies 


Acquin, Montferrat, Italy 
Adrian rianople, ERP) 


rope 
Agen, Guienne, France 


Agra, a Capital in the 
Mogul's Empire 


many 
Aix, Provence, Pracki 


Air la Chapelle, Weſt- 


phalia, Germany 
Albert, Gaſcony, France 
Alby, Lan guedoc, France 
Alba Regalis, Hungary 
Alcala,NewCaſtile,Spain 
Alcantara Extremadura, 


Spa in 


Alearan, New Caſtile, | 


Spain Hz 


Alengon, MR. 


France 


Aleppo, Syria, Aſia 


Altxandria,Egypt, Africa 


Alerandrerta, 8 y ria, Aſia 


bs 
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pole, . Difference of Meridians. 137 


| Dif. Mer. CHAP.) 
H.M XXIV. 


| Latit 
D. M 
a iers, 1 Africa 36 20 N 
Alicant,Valentia, Spain 37 45 N 
Almeria, Granada, Spain 35 50 N 
Amand, Bourbon, France 46 32 N 
Amberg, Bavaria, Ger- | 
many 49 26 8 
Ambrun, ſee Embrin | _ 
Amiens, Picardy, France 49 30 NI 
Amſterdam, Holland 52 29 N 
Ancona, Italy 143 30 N 
Angers, Orleans, France 47 27 N 
Angouleſme, Orleans, 5 
France 2 If 
Angiera, Milan, Italy - 45 8N 
Annacy, Savoy, Italy 45 56 N 
Antibe, Provence, France 43 15 N 
Antwerp, Brabant 51 16 N 
Antequera, Granada... 
Spain 36 40 N 
Acuſte, Piedmont, Italy 45 40 N 
Apenzel, Switzerland 46 57 N 
Appenrade, Sleſwick, | 
Denmark 55 26 N 
Apte, Provence, France 43 50 N 
Aquila, Naples, Italy 42 18 N 
Aranda ,OldCaſtile, Spain 41 20 N 
Archangel, Ruſſia, + '|64 30 N 
Arares, Picardy, France 50 53 N 
Arbuſen, Jutland, Den- 
| ward 56 32 N 
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O 


98 


0 


9 E | 
E ov, 


8 
9 i 
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o 20 E 


O 


0 


58 E 


8 i 


2W 
39E. 


27 E 


33 E. 
17 E. 8 


30 E 
43 E 
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Cruar. 


— i; 
—— Arica, Pens: South Ame- 


Afpracan, near the Caſpi- 
2 50 N 
40 N 
42 29 N 


rica / 
Arles, Provence, 3 
Armentiers, Flanders 
Ae, Romania, Tur- 


key 
an Sea, Muſcovy 


Ali, Piedmont, Italy 


Aftorgos, Leon, Spain 

Athens, Greece 

Avignon, Provence, 

France 

2 Suabia, Ger- 
— 

Autun Burgundy, France 

Aux, Gaſcony, France 


key 
| I 
Babylon, Chaldea 
Badajcx, Extremadura, 
n 
Baden, Suabia, Germany 


Bagdat, Meſopotamia, 


Babus, * é 


Aſia 


Bagnialuc, e Tur- 


key 


F 


Latif. 
D. M 


18 508 
43 15 N 
50 45 N 


5 50 N 


: 


37 25N 
43 15N 


47 55N 
46 38N 


34 30N 


38 40 N 
48 38 N 


44 25 N 


33 N 


r -e ane 
Axicpoli Bulgaria, Tur“ 


44 30N 


58 14Nio « 


Fe 
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Latit. | Dif. Mer. Car. 
D. I: H.M XXIV. 
Balkguer, Catalonia, 5 n 
ain 41 20Nlo 1E 
Bal tro, Arragon, A | 
. Spain 41 46 Nlo IW 
Baldivia, Chili, South-| 1 
America 40 08 5 12 W 
 Bamburg, Franconia, a 
 _ German 49 35Nſo 45 E 
Barbadoes, Weſt-Indies|13 10 N|3 59 W 
Barcelona, Catalonia, F 835 
Spain 41 10Nſo 8 E 
Barn, Naples, Italy [41 7NII 10 E 
Barletta, Naples, Italy 41 20 NI 8E 
Barleduc, Champagne, * 
France 48 44 Nlo 16 E 
Baſal, Switzerland 147 34 Njo 32 E 
Batavia, Java, Eaſt- | th £ 
Indies 6 0587 6E 
Bayonne, Gaſcony, | 
Fance % 
Beauvoies, France 449 20 No 6E 
Beaufort, Anjou, France 47 20 No 3E 
Beaujeau, Lionois, | png 
France 45 50 No 18 E 
| Belgrade, Servia 45 oN 1 13 E 
FS: ae Naples, Italy 39 35 NT O E 
Benevente, Spain 41 55 No 21 W 
Beneventum, Naples, * | | 
Italy 141 13N's 2E 
Rengnl, India 21 oN:s 12E 


— 


E ˙ oor — — 5 
tr cert — nn dt ee 


1 4 new Table of che Elevation of the 


Cap. 
8 


Yo 


Latit. 
D. M 
Bergamo, Italy 145 48 N 
Bergen, Norway 60 oN 
Berlin, Upper e 
Germany 52 10 N 
Bern, Switzerland, 47 © N 
| Beſancon, Burgundy, 
France 7, a7 10 N 
Bielſ, Poland 2 50 
Bielba, Ruſſia 55 36 N 
Bilboa, Biſcay, Spain 43 10 N 
Bilgrod, Budziack, HD: 
Turkey - 47 
Biorneburgh, Finland,, : 
Sweden 62 12 N| 
Blois, Orleanois, France 47 
Bolagna or Boulogne, Tos 
Italy _ 44 20 No 
Bologne, Picardy, France 50 36 2 9 
Bonn, Lower Rhine, | Y 
Germany |50 30 N| 
Bor kboln, Geland, Swe-| 
den 57 10N 
. Brabant, Flan- 8 
ders Ii 20 N 
Boſton, e ee 42 10 N 
Bourdeaux, Guienne, c, 
e 44 55 N 
Boulogne, Modena, Italy 44 15 N 
Pane Orleanois, 1 8 
France 46 


15 N 2 


| 


Dif. Mer. 
H.M 

o 39 E 
E 425 E 


zo No 


54 N £ 3 
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Di Mer. Cu ar. 
D. M IH. M XXIV 
30 N 0 34206 AV. 


+00 Nl 0 
34 N 


9 


| Bide, Portugal 
Brandenburgh, Upper 
Saxony, Germany. 
Breſt, Bretagne, France 
Breda, Spaniſh Pro- 
C vinces | 
Bremen, Weſtphalia, 
Germany 
| Breſcia, Venice, Italy 
Brieux, Bretagne, 
France 
Breſhaw, Bohemia, 
Germany 
Briancon, Dauphine, 
+ nes. - -. | 
Brill, Holland 
Brindi ½, Naples, Italy 
Brixen, Auſtria, Ger- 
many 
Brunſwick, Germany 
ee Genoa, Italy 
Bruges, Flanders 
Bruſſels, Flanders 
Buda, Lower Hun 


Budiſſen, Luſatia, pr 
many | 
CE 


Cadiz, Andaluſia, | 
Pa | 


41 


| 48 30 


| 
I. 


Latit. 


O 


Fo E 


18 E 


: 17 K 


35 E 
42 E 


10 E 


— 


142 4 . of the Elevation of the 


Cx Ap. | | Latit. | Dif. Mer, 
KXIV D. M [HM 
ces Normandy, „ 
France 49 5 No 22 W 
Cagliari, Sardinia, Me- er | 1 
diterranean 39 10 No 38 E 
Cabors, Guienne, "ROW 44 26Nlo 6E 
Caro, Egypt, Africa 30 10 NI 2 6E 
Calais, France 151 oNſo 8E 
_ Calmar, Sweden 56 55N[1 9E 
Calaborra, Old Caſtile, FE en PLA 
Spain 141 52 N[O 8W 
Calecute, Eaſt-Indies II ONA 59 E 
Cambray, France 50 10 Ni 13 E 
Camin, Pomerania, „„ 
Germany 153 64N[r IE 
Conia inCantdia: Hand 34 55N[1 39 E 
Candia, Ceylon, Eaſt- e 
Indies 7 30 NI5 22 E 
Cape of Good Hope 34 255-17 6E 
Capra, Naples, Italy 41 8 NII IE 
POR. Murcia, T* 2 f 
137 No 2 E 
| . Barbary 1. get's 
Africa 35 ONO 44E 
Caſal, Milan, Italy 45 5 No 34 E 
A e Guienne, be od ; | 
rance _ 44 32Nlo 7E 
Caſcbau, Hungary 48 30 NI 13 E 
Catanea, Sicily 37 20 NI I IE 
Cattaro, Dalmatia 4¹ 50 NII 10 E 


Caudebec E, 


 Caudebeek Normandy, 380 


France 


Ceva, Piedmont, Italy | 


Ceuta, Africa 


: Charles Town in divas + 25 


lina 


Chalons, Champagne, Fi 


France 


Chambery, Savoy, Italy | 


ur- | 


Chimera, Epirus, Tu 
key | 
Chriſt anſtad,G othiand; 
Sweden 


Clauſenburgh, Tranſyl- | 


vania 

Clermont, 

France 
Cleves, We ſtphalia, 
Germany 

Coblentz,, Lower Rhine, 
Germany 

Cochin, Malabar, Aſia 

Cochin China, E. Indies, 
Aſia 

Coimbra, Biera, Pot | 
gal | 

Cologne, Germany 


| Lionois, 14 


Compoſtella, Galli, 


( Spain 


| Conſtance, 


Cn Ap. 


XXIV 


Corinth, Morea, Turkey 
Coſmopols, on the Iſland] 


Derbent, near the Caſ- 


2 Conſtance, nadie. Geri 
Conſtantinople, Roma- 


Copenhagen, Zeland, 


Cofjana, Naples, Italy 
Cracow, Poland 


Cuſco, Peru, S. America 


. Deventer, United Prov. 
Deux Ponts, Upper Rh. 


Die, Dauphine, France 


nia, Turkey 
Conza, Naples, Italy 
Conteſſa, Macedon. Tur. 

Denmark 
Coria, Extremadura, Sp. 
Coſenza, Naples, Italy 
Coutance, Normand. Fr. 
Cremona, Milan, Italy 


Cyprus-Ifland, Levant 
D. 


Dantzich, Poland 
Dardanelk, Tidy 


Germany 


Delft; Holland 
plan Sea 


Germany 


45 


D. 


40 
40 


55 
39 


38 


. 
39 
40 


47 
2 141 


M 
20 N 


6 N 
45 NI 


55N 


40 N 
20 N 


o N 
30 N 


15 N 
12 N 


49. Gy 


50 


12 


35 


4⁰ 
Darmſtat, U pperRhine, 


49 
5 


42 
51 


49 


44 


my I 


O O 


3 
. 


15 N 
10 N 
208 


0 N 


N 
00 
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Latit. 


Nee and Difference of Meridians. 145 
N e Latit. Diff Mer. Cu. 


Dijon Bourgogne, Fr. 47 15 NO 2 EAN 
Dole, Bourgogne, Fran. 46 50 No 23 E 

Dort, Low- Countries, ben SY, 

Holland 2 A+ 51 45 Njo. 18 E 
Doway, Flanders 50 12 | 
Dreſden, Saxony,Germ.|51 6 
Drontheim, Norway 63 © 
Dunkirk, France 482-7 
Durazzo, Albania, Tur. 40 40 | 
Be e Ger. 51 ONſo 28 E 


Elbing, poland 54 20 NA 
Ellenera,Extremad. Sp. 37 45 No 
Elfnborg, Schonen, Sw. 56 N 
Emden, Weſtph. Germ. 53 10 N 
Embrun, Upper Dau 
phine, France 44 30 N 
BN Holland 52 50 N 
Epheſus, Natolia, Aſia 37 50 N 
Erfort, Saxony, Germ. 50 40 N 
Eſjek, Sclavonia 45 35N 
Eftella, Navarre, Spain 42 15 N 
Eoora, Portugal 38 10 N 
Eureux, Normandy, Fr. 48 55 N 
Eyſenach, 1 GE 50 40 N 


9 
32 ; 
U 


et 
* 


O 00 Om OO 


Perrars, Italy 44. 45 No 
Feurs, Lionois, France {45 24 No 1 
Fermo, Tuſcany, Italy 143 10 Nlo 5g E 
3, Barbary, Africa 33 15 N lo 24 W 
5 L. . 


Cx Ar. | Latit. | Dif.Mer. 
XXIV. D. M IH. M 
wy— Finale, Genoa, Italy 44 10N[o 34E 
Florence, Tuſcany, Italy 4 3 40 No 47E 
St Flour or Flerus, Lio-| wor 
nois, France 44 50 Nlo 13 E 
Fort St George, Eaſt I-45 
ladies 1 13 oN 5 20 E 
Fontarabia, Biſcay, <6 46 
S | © N o 7W 
5 on the Oder, WM ON 
_ Germany 52 28 N 0 58 E 
Frankfort on the Main, 
German 4 N o 39 E 
Freifingen, 25 Bavaria, 9 K l We L.- 
Germany 48 oN]o 47 E 
Freiburg, Suabia, Germ. 45 50 No 33 E 
Frejuls, Provence, Fran. 43 30 N[o 28 E 
Furneſs, Flanders 51 15 Njo II E 
Furſtenburg, e 
N 12 47 1 5 N o 37 E 
Gallipoli, Romania, 33 
„ 40 55N[r 53 E 
Gelders, Gelderland 1 = Nſo — E 
Geneva, Savoy, Italy 46 15 No 25 E 
Genoa, Italy 1J44 25 No 37 E 
Ghent, Flanders * 6 No 14 E 
Gibraltar, Andaluzia, Cent] 
Spain 35 3oNlo 19 E 


N Girona carlos. Spain [+ 45N{[o Io ” 


2 
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Grenoble, Dauphine, 


Latit. | Dif. Mer. Cn AP, 
D. M H. M XXIV. 
Gifs Normandy, The FCC 
France 49 a0 
Glatz „Bohemia, Germ. 30 30 NM] RK 
Eneſna, Poland 52 25 NIL 14 E 
Goa, Eaſt Indies 15 22 NIA 58 E 
| Gombroon, Perſian Gulf | 7 10 Ng 44 E 
:Gottenburgh, Sweden | 57 3oNlo 48 E 
_ Gran, Hungary 447 30 N 1 6E 
_ Granada, Granada, + $2253 
4 Spain 73 | : 36 20 N O 11 E 
Gratz, Auſtria, Germ. 47 10 NI I 6E 
Graveling, Flanders 51 ANI 10E 


France 45 10 No 23 E 
-Groadno, © Lithuania, EFF 
Poland 153 25 NII 40 E 
(Groeningen,' Holland 53 $5'Njo 23 E 
Guadix, or Gaudix, oi - nl 
Granada, Spain 36 40 No gE 
Guadalaxara, New Ca-.| | ADS : 
ſtile, Spain 40 25 NIO II E 
Gyulla, Hungary 46 30 N 1 16 E 
0 AH. 
Hague, Holland 52 10 NIo 16 E 
Hall, Suabia, Germany 49 6 No 41 E 
Hamburgb, Denmark 53 30 No 40⁰˙ K 
Hanau, Upper Rhine, | 
Germany 50 3 Nlo41tE 
Hanover, Haben em 52 16 No oo. E 
N Holland 452 25 N |o 17 E 
L 2 Heidelburg, 


148 
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Helmſtat, Saxony 7 


1 Suabia, | 


| Fuanagorod, Ingi gria, 
Judenburgb, Auſtria, 


Feruſalem, Paleſtine, 


Tnſpruck, Auſtria, Germ. 
x Ipaban, Antient Par- 


= IM; Lowe IA 
Germany? 


Hermanſtat, Tranſyl- 


vaniaa 
Hildeſteim, Weſtphalia, 


German 


Germany 
Hueſca, Saragoſa, Spain 
Mo ſe, Flanders 
1. 


kg Augen, Spein 

Jaen, Granada, Spain 
faicza, Boſnia , Turkey 

James Town, Virginia, 
North America 


Aſma ©: 

Ingolſtat, Wenria, Get, 
thia, Perſia 
Muſcovy 


Germany 


— Z new Table oy the alleviation of die 


Latit. | 
D. M 


40 12 N 


51 52 N 
46 45 N 
51 45 N 
48 40 N 
51 20 N 
37 20 N 
37 ON 
37 10 N 
5 4 N 
48 32 N 
47 40 N 


33 N 
50 a N 
4% 20 N 


Fuliers, Weſtphalia, | 


German 


| Forea, Piedmont, Italy 


* 2 


450 20 Nlo 


41 45 N| 


* N| 
S 


_ Mer. 


E 
0 49 E 


1 28 E 


0 41 E 
o 37 E 


14 
0 19 E 


Oo 2 


1 2E 


2 21 E 


9 FE 
0 59 E 


3 33 E 


x 57 E 


LE 
o 27 E 


40 oNiogoE 
Kaja, 


3 
| 
© 4 
[4 
2 
i 
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* 1 
Kaffa, Crim Tartary, | 
Turkey 
Kaminaick, Podolia, 
Poland 
Kaniſcha, Hun gary 
Kargapol, Ruſſia 
Kexbolm, Finland, Swed. 
Kimi, Lapland, Sweden 
Kiow, Ukrain, Poland 
Konin urgb, Pruſſia, 
pn; K 
Konizeck or Konioz, 
Poland 
L. 
| Langres, Champagne, 
France: - -. 
Lanciano, Naples, Italy 
Lancicio, Poland 
Landſpergh, Poland 
Landau, Suabia, Germ. 
Laodicea, Natolia, Aſia 
Laon, Lionoiſe, France 4. 
Lariffe, Theſſaly, Tur-| 
key in Europe 
Larta, Epirus, Greece, 
now Turkey 
Lauback, Auſtria, Germ. 
Lawenbergh, Saxony, 
| | German * 


WD 8 8 my by 
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C Di. Mer. 
XXIV. i M JHM 
— Legorn or Leghorn, | C 

Tuſcany, Italy 43 40 NO 45 E 
Lemburgb, Poland 49 50 NI 4I E 
Leon, Aſturia, Spain 42 34 NO 20 W 
Leepolaſtat, Fiangary 48 43 N 15 E 
Lepanto, Achaia, Turky 38 30 NI 23 E 
Lerida, Catalonia, Spain 41 15 NI G 3 E 
Lewardin, Weſt Frie.. | © 

land, Holland 53 No 26 E 
Leyden, Holland 52 10 NO 4 E 
Leypfick, Germany 50 coNſo 51 E 
Leige,Spaniſh Provinces| 50 2 5 No 22 E 
Lima, Peru, S. America 11 308 | 15 W 
Limoges, Guienne, Fran. 45 40 NI[O 6 E 
Limburgb, Spain 50 20 Nſ% 25 E 
Lingen, Weſtphalia, = 
_ _ Germany 8&2 2cN lo it E 
Lintz, Auſtria, Germ. 48 10 No 58 E 
Lip or Lippa, Tranſyl- 8 

vania 145 5oN[r 15 E 
Liſle, Flanders 50 40 No 11 E 

Tiſbon, Portugal 38 45N[o 33 W 

Li vorn, fee Leghorn | „ es 
Lodi, Milan, Italy [45 20 NO 40 E 
Logronna, Old Caſtile, , 5 

Spain 142 10 NI[O E 
Lombes, Gaſcony, France 43 30 NI[O 5 E 
LONDON, Metropo - | 

lis of England 181" 180 © 
Loreto, Tuſcany, Ttalyl43 36 No 59 E, 


Pole, and 


ate 6 
Lublin, Poland 


Lucca, "Tuſcany, Italy 
TLucern, Switzerland 


Lugo, Gallicia, Spain 


Lunden, Gothland, 
Sweden 
Luxemburgh, Saxony, 
_ German 
Luxemburgh, France 


Lions, Lionois, France 4 


Madagaſcar, Africa ” 


Maarid, New Caſtile, | 


Spain 


Maeſtricht, Spaniſh Pro- 


vinces 


Magdeburgh, Saxony, | 


Germany 


Majorca, in che Medi- 


terranean 

St Maloes, Bretagne, | 
France 

Malaga, Granada, Spain 
Malta, near Sicily, Me- 
diterranean | 


Malacca, Eaſt-Indies 1 
Mans, Orleanois,Francel 
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— Mansfield, Saxony, ety M 


many 
Mantua, Italy 
Manfredonia, Naples, 
italy - 
Marpurg, Germany 
Marſeilles, Provence, 
France | 
Maja or Maſſa, Tuſ- 
cany, Italy 
Meaux, Iſle of France 
Mecca, Arabia Felix 


Latit. 


Mechlin or Malines, 


Spaniſh Provinces 


Medina, Arabia Felix | 
Medina-Sidomia, Anda- 


lyzia, Spain 


Meiſſen, Upper =O 


Germany 
Mentz or Mayence, 
Germany 


Merida, Extremadura, 
Spain 


Me: ina, Sicily : 


Metz, Lorain, Germany 
Mexico, North America 
St Michael, ſee Arch- 
Angel 
Midnick, 


Poland 


Samogitia, 


48 E 
47 E 
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| 


Milan, r 
Minſk, Lithuania, Po- 
land 

Minorca Iſland, Medi i- 
terranean 
Mirando, Portugal 
Mittau, Courland 
Modena, Italy 


Moni pelier, Languedoc, 


France 
Mons, Spaniſn Provinces 
Monſtiers, Savoy, Italy 
Monaco, Genoa, Italy 
| Mondonedo, Gallicia, 
Spain 
Morlaix, Bretagne, 
Dane 
Moſcow, Capital of 
Muſcov 
Moulins, Lionois, France 
Mouſol near Old Nineveh 
Mulhauſen, Saxony, 
_ Germany | 
Munſter, Weſtphalia, 
| Germany 
Munchen or Mimick, 
Bavaria, Germany 
Murcia, Spain | 
N. 
Fo ur, Flanders 


D. M 
J45 28 Nuo 38 E.¹ 


43 20 Nſo 28 W 


55 30 Nſüz 38 EU 


Latit. | Dif Mer. Cnae,' | 
HM Xx | 


| 

'| 

4 6N|1 53 E 1 

o 16 E | 

41 1oN[o 23E 
6 1 40 E 

0 47 E 

16 E 1 
15 E 


O 
O 
45 6 No 26 E 


48 38 Nſo 15 
46 30 No 13 E 
34 32 Na 52 E 
50 40 Nſo 44 E 
51 46 N 31 E 
47 45 Nſo 46 E 


37 20 N 0 IM 


50 10 Nlo 23 E 
Nancy, 
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CA. 
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Nancy, Lorrain, Foante 


Naſſaw, Upper Rhine, 


Nice or Nizza, Pied- ö 


Nuremburg, Franconia, 


Napoli di Romania 


J 


Nantz Bretagne, Franc. 


Nankin or Nanquin, | 
China 
Naples, Italy 


Narva, Livonia, Sweden 
Narbonne, Languedoc, 


France 


Germany 


Nevers bit, Brac 4 
Newbury, Suabia, Germ. 


Newhauſel, Hungary 
Newmark, Tranſylvania 


mont, Italy 
Nigepoli "Bulgaria, Turk. 
Nifmes, Languedoc, 
France 
Niſſa, Servia, Turkey 
Norkoping, Gothland, 

Sweden 

Norteburg, Ingria, Swed. 
Novegrod, Weliki, Ruſſia 


Germany 


Latit. 
D. M 


47 12 N 
31 o N 
41 45N 
37 30 N 
58. 55 N 


O. 
Ocrida, Albania Turkey j4 
Oleron,Gaſcony, France 


0 


48 32 N 


many 
St Omers, Flanders 


Onfpack or Anſpack, 


ranconia, Germany 


Orange, Provence, Fran. | 4. 


Oran, Barbary, Africa 


Orbitello, Tuſcany, Italy 42 


Oreſca, ſee Nottebi 


Orenſe, Gallicia, Spain 42 
Oricheda, Murcia; Spain |: 


Orleance, Orleanois, 


France 47 4 No 5 
Orvieto, Papacy, Italy 2 — No 3 
Oſnaburg, Welitphalia, 31515 

Germany 52 10 Nſo 33 
Otranto, Naples, Italy 40 52 NI 15 
Oudenard, Flanders 50 46 No 13 
Oviedo, Aſturia „Spain 43 lO Nſo 23 

p. | 


Parten | Weſtphalia 1 
Germany 51 30 N 0 36 
Palencia, Leon, Spain 42 o No 17 
Palermo, Sicily 37 26 Nj|2 30 
Pampelona, Spain 42 30 No 5 
Panama, America 1 10 85 30 
Papoul, Languedoc, | 
France 42 12 No 9 
Paris, France 48 45 No 9 


Olimutz, Bohemia, Ger- is 


E 
Jn 
> © 
22 
oO © 
„8 


S Als. 15.5 
it; Dif Mer. CMar. 
H. M XXIV.. 
El | 2 


49 32 N 1 10 = 
50 50 No 9 
48 50 Nlo 42 
44 10 Njo 19 
35 30 N 9 
42 15 NIO 48 
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Cnae. 


XXIV. MH; 
WY. Parma, Tealy 


4-. 


Pavia, Milan, Italy 


Paſſau, Bavaria, Germ. 
Pau, Gaſcony, France 


S. Paul de Bigler, 1 
8 45 2 
2489 


France 


Pekin, China te 

Perpignan, Catalonia, 
Spain 

Pergamos, Natolia, Aſia 

Perugia, Italy 


Peft, on the DER OE 
147 


over againſt Buda 
Peter-Waradi N, Scla- 
vonia 


Peter ſburg, Ruſſia 


Pbilipopoli, Romania, | 
LOrkey” 

Philagelphia, Natolia, 
an 

Pignerol, Late Di 


phine, France 


Piombino „Tuſcany, Italy 


512 Tuſcany, Italy 


Placentia, Parma, Italy 


Placenza, Biſcay, Spain 


Plazentia, Extremadu- 

ra, Spain 4 
Pleſtow, Ruſſia | 
Plogzho, Poland 


5 


42 
37 
42 


5 | 


42 N 
20 N 
3 15 N 


Dif. Mer. 


20 W 
16 E 


22 E 


Poictiers, 


rok, * d Differ of Meridians. 1 57 


TEE I Latit. Dif. Mer. Cu av. 
HR} ] i D. M H. W XXIV. 
Poitliers, Orleanois, TE Toene 
France 46 30 N 0 11 
Policaſtro, Naples, 1 taly 40 18 NI 5 
Porto or Oporto, Portugal 40 52 Njo 31 
8 4 

"WE, 


Port Royal, Jamaica 17 40 NIE 
Poſega,Sclavonia - 45 25 f 
Prague, Bohemia, Ger- T 

many [50 No 58 
Pręſburg, Hungary | 48 22 N|1;.. 2 


Quebeck, Canada 147 10 NIA A1 W 
St 1 Picarfly, ese i bw; 
Raab or Rab, . | HY 
Germany 47 50 N 
Raguſa, Dalmatia, Tur- 55 
e 42 25 N 
Ratiſton Raparin, Germ. 48 34 N 
Ravenna, Italy 44 25N 
Kegio, Calabria, Italy .{38 40 N 
Rennes, Bretagne, Fran. 48 12 N 
Rethel, Champagne, 
France 49 30 N 
Reims, Champagne, Fr.] 49 20 N 
Rhoaes Iſland, er B i 
Riga, Livonia a/ ; 
e Orleanois, Fran. 4 5 55 N 
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-Crar. Latit. | Dif. Mer. 
XIV. | b M H. M 5 
D Rodes Re” SPY ,Guienne, 4. 
ae 44 1a Ne nf E 
ROME, Italayr 42 8 Nye 5a E 
Leer Caen spin 4. 50 e 14 E 
„Poland #55 30 NI 42 E 
— Naples, 4 40 Ni 10 E 
Rotterdam, Holland 50 No 17 E 
Rouen or Roan, Nor- 4 P85 
r of France i15'Nlo 5 E 
| „„ : | 
8 . 5 45 No 2 W 
Salxſbungb, Bavaria, 
 =Gefrtnany 20 Nſo 54 E 
Salamancha, Leon, 1 | 
Spain 40 45N[o 19 E 
Salonichi, Theſllonica, ve 
Turkey 40 42 NI 31 E 
aluces, Piedmont, Italy 44 30 No 30 E 
Salerno, Naples, Italy 8 NI 3 E 
Sallee, Africa 25 Njo 31 E 
Samarcaud, Tartary - o NIA 15E 
Sandomir, Poland 50 20 NII 33 E 
Santillana, Auſttia, 4 I 
Spain 10 Nſo 14 W 
5 Sarageſs, Aragon, Spain 41 20 No 3 W 
Saraio, Boſnia, Turkey 5 N i FE 
Sardis, Natolia, Aſia 10 NI 56 E 
Savors, Genoa, Italy 25 No 36 E 
Scandervom, ſe Alexan- ILY 
| Kreta 10 NJz 31 E 


Schaffhauſen, 


| 


land, Germany 
A G he ＋ urkey 
Sculari, Albania, Turky 
Sehenico, Dalmatia, 
12 EL. 
8 edn, Hungary 
Sexvie, ick ne, 


Sens, Champagne, Fran. 
Setines, ſee Athens 
Seville, Andaluſia, Spain 
Severin, Naples, Italy 
Siam, Eaſt-Indies 
Siena, Tuſcany, Italy 
Sigel, Hunga 

$1; eie, Bulgarie, Turk 
Siradia, Poland _ 
Siſteron Provence, Fran. 
Skzwick, Denmark 
Smolenſo, Muſcovy 
Smyrna, Natolia, Aſia 


Sai ſons, France 
Sophia, Bulgaria, Turkey 


Sora, Bohemia, Germ. 


Spa laba Dalmatia, Tur- 
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Cn Ar. Latit. Dif. Mer. 
XXIV. INS D. M H. M 
y—= Sprres, Upper Rhin NR 
SGSermany 49 ONO 33 E 
Spoletto, Italy 142 28 No 55 E 
Stetin, Pomerania, Ger-| ere 
an 153 28 No 58 E 
Sti ves, Achaia, Turkey 38 10 NT 34 E 
| Stockbolm, Sweden 59 30 N[r 16 E 
Srraſburg, Upper Rhine, Nee eee 
_ Germany 148 17 No 31 E 
Stugart, Suabia, Germ. 48 30 NO 37 E 
Sultæback, Bavaria, e e paige 
4 Germany 49 10 Ne 4 E 
Surret, India 21 30 NIA 4j E 
; Syracuſe, Sicily . 35 5 NI OE 
Tangier, Barbary,Africa 35 45 Ne 24 W 
Targoviſco, Turkey 45 45 NII 34E 
_  Tarante, Naples, Italy [40 40 NII II E 
| Tarragon, Catalonia; ol aan non 
„„ 40 S5 NI 5E 
| Tavaſtus, Sweden 1 20 NII STE 
| Tavira, Algarve, Portug. 36 46 No 29 W 
| Temeſware, Hungary 45 30 NI i5E 
| _ Tervel, Aragon, Spain [40 ON S W 
| ' Fetuan, Fez, Africa 35 30 Nſo 22E 
Sefer 
| g Tholouſe or Tolouſe, ns 
Languedoc, France 43 15 Njo 7E 
Thorn, Poland 153 ONII 8E 
Thyatira, Natolia, Afiaſ38 28 NII 54 E 
N : - Tirol, 
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za, 


2 P ole, ant Dr * 


Tirol, Auſtria, Germany 
Tokay, Hungary | 


Toledo, New-Caſtile, 25 J 


Tortgſa, Catalonia, Spain 


Porneo or Torno, Lapland 


Tours, Orleanois, France 
Toulon, Provence, France 


Tournay, Flanders 
Trent, Auſtria, German. 


 Trevigno, Italy -... 
Treves or Triers, Lower 
Rhine, Germany + 
Tripoli, Barbary, Africa 
Troppo or Troppaw, Bo- 
bemia, Germany 
Troyes, Champagne, 
France 
Tudela, Navarre, Spain 
Tunis, Barbary, Africa 


Turin, Piedmont, Italy 


Tuy, Gallicia, Spain 


V. alence, Dauphine, 1 


Fan 5 5-5 
Valencia, Valencia, Spain 
Valladolid, Old-Caitile, 
. he 
Vallona, Albemy, Turk. 
Vannes, Bretagne, Fran. 


41 
39 


47 


28 N 


56 N 
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0 0 20 0 
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Latit. H Mer. 
D. M 
Vaudemont, Lorrain, , 
Germany 0 26 ö E 
Udine, Venice, Italy o 54 E 
J. rea Orleanois, | N 
France 47 4 No 4 E 
Vence Pigvence, France 43 40 No 27 E 
Venloe, Gelderland 451 10 Nſo 25 E 
Venice, Italy 45 36 No 51 E 
Verdun, Lorrain, Germ. 49 10 NIo 21 E 
Vercelli, Piedmont, Italy (45 35 No 34 E 
Verona, Venice, Italy 45 25Njo 48 E 
Vic, Lionois, France 45 20N[o 14 E 
Vicenza, Venice, Italy |45 6Nſo 49 E 
JV. ;ddin Walachia, Turk. 44 20 NII 26 E 
Vienna, Auſtria, Germ. 48 12 NI 7 E 
Vienne, Dauphine, Fran. 45 26 N|z 43 E 
Vitalio, Macedonia, 3 
Turkey | 41 3oN[r 25 E 
Vitoria, Biſcay, Spain 42 32 Nlo 12 W 
Viterbo, Papacy, Italy 42 18 Nſo 53 E 
Ulm, Suabia, Germany 47 55 No 41 E 
Upſal, Sweden 59 55 NI 14 E 
Urbino, Italy 43 44Nſo 53 E 
Uſcopia, Servia, Turkey|42 20N|1 25 E 
Utrecht, Holland 52 No 20 E 
Warſew, Poland _ {52 10 Nr 28 E 
 Waradin, ſee Peder L LEES 
- Waradin a 
Marbuys, Norway {72x 8 NIIT 56 E 
ES SHER SL : i, Waterford, 


162 A now Table of the Elevation of the 


Pole, _ Difference of Meridians. 163 


| Latit. | Dif. Mer. CH ap. 
ID. M H. WM XXIV. 
Waterford, Ireland 153 - 0 Nlo 29 W L 
Weimer, Saxony,Germ.|50 42 No 48 E 
Weſel, Weſtphalia, 0 Ger.|51 32 No 26E 
yania, Turkey [46 49 NI 
Wiberg, Jutland, Denm. ] 56 25 N[o 
Wiborg, Finland, Swed. 80 50 N[2 OE 
3 
I 


. 15712, Croatia, Turkey 45 N 
eee e Swed. 57 30 N 
zttenb ergh, Saxony, N 5 
SGermany 51 28 Nſo 53 E 
Wolfenbuttel, Brunſwic, 5 e 
SGermany 51 F5o Nſo 43 E 
Wormes, Germany 49 12 Njo 34E 
Wurtſburg orWirtſburg, Rt. 

Francon. Soy 49 20 N O 41E 
v. 

rica, Mediterranean 38 40 No SE 
Zamora, Leon, Spain [41 15N|o 21 E 
Zara, Dalmatia, Turkey 44 No 56 E 
Zalmar, Hungary 47 5³ NII 20 E 
Zell, Lunenburgh, Ger- : ; 
many 152 zo Nſo 42 E 
Zolnock, Hungary [47 E NII 13 E 
Zurick, Switzerland, | 85 
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1 1 Minute- 


1 


Of: rhe n _ a Clock, bc. 


60 RX P. V. 


e tze Motion 7 the Hands : 
a Cloth or Watch, as it repre- 


ſents the Motion LE the Sun and | 
Moon. 


OR a 8 of this Work, 1 wall 
here ſhew my Reader how naturally 


the #9 Hands of a Clock. or Watch repre- 


ſent the Motions of the Sun and Moon: For 
as there are Twelve Calendar Months, and 
Twelve Signs in the Zodiack, ſo alſo are 
there Twelve Hours upon the Dial Plate of a 
Clock and Watch: But as the Moon makes 
Thirteen Conjunctions with the Sam in one 
Year, that is in the Time the Sun apparent- 


ty moves once round the Heavens, fo the 


Minute-Hand of. a Clock or Watch makes 


but Eleven Conjunctions with the Hour-band 


in the Time it moves once round. For let 
the Heur-band repreſent the Sun, and the 
Minute- band the Moon, at 12 a-Clock they 
are always together, then they. both mov- 
ing forward, when the Minute-hand comes 


again to 12, it doth not find the Hour-hand 


there, but is moved One Eleventh Part of 
the whole Revolution fur ther; therefore the 


+ * * - = = . 


wh. + me 


O the Hands / a Check, &c. 165 
Minute- band muſt go 5! 27 / 16% 21% CHAP. 
49" * before it makes the next Conjunttion XXV. 


with the Hour- band. And . 
Juſt ſo it is with the Sun and Moon; for 

ſuppoſing the new Moon to be upon the roth 
Day of March in the very beginning of 
Aries, they both moving forward according 

to the order of the Signs. 3 

When the Moon comes again to the very 
beginning of Aries, ſhe doth not find the 
Sun there, he is moved 26% 55' 46 more 
to the Eaſt in the Eclptick , fo that the 
next Conjunction of the Sun and Moon will 
be made in Aries 2996 25" 12”, ac. 
cording to their middle Motions, and the 


& 


next or ſecond new Moon would be made in 
Taurus 289 12 50“ 24”; the Third in 
Gemini 25 19” 15 360%; the Fourth in 


Cancer 26925 40 48”, Sc. every new 
Moon exceeding the Place of the foregoing 
by 29? 6' 25” 12”, but they do not move 
equally as doth the Hands of a Clock or 
Watch. Therefore the above equal Law of 
the Sun and Moon is not exactly obſerved, 
however, this may ſerve. well enough to 
give an Idea of the new Moons, how it is 
nothing elſe but the paſſing of the Moon 
by the Sun, as the Minute-hand of a Watch 
doth by the \Hour-hang, as repreſented by 
this Tables: {© mo anon ears Pn 
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CH Ap. 


XXV. 4 New and correct J. ble ſhewing the exact 


— Time that the Hands of a Clock or Watch 
meet through One Revolution, or the 
whole 12 Hours upon the Dial Plate LY 4 
Check, &c. 
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EXPLANATION. 


The firſt Column ta the left Hand ſhews 
the Number of Conjunctions of the Hour and 


Minute- hand, the ſecond contains the Hours, - 


the third the exact Times of their meeting. 
2 As 


- 


- Een e 25 . eee 


that it may be durable. 
15 M 4 But 


wv» 


| > Of Painting Sun Dials, &c. 167 
en 90 e 2] Z 
As for Example. XXVI. 


The two Hands are together at 12 a-Clock, 


and. the next Time they will be 7ogether will 


be at 5 27 16“ 21” 497 7 one, the 
Aion will be at 100 £779 Sc. paſt 
2, the Fourth at 16 21", Sc. paſt 3 a- 
Clock, Sc. as in the Table, and this is plain 
enough without any more Examples. 
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L PainTinG Sun Dias, and 


firſt of the Planes or Surfaces on 


which Dials are to be drawn. 


ſuch as are made on the Wall of a 
uilding; or ſecondly, ſuch as are drawn on 


Da: Planes are of two Sorts; firſt, 


Tables of Wood, vulgarly called Dial 


Boards. e | 
The r Sort if they are made on Brick- 


work, is done by plaiſtering on the Wall 


with Lime, Sand and Hair, mixed ; this 
muſt be well drenched with Linſeed Oil, after 
it is dry, 1. e. as long it will drink in any; 


and then painted with Oyl and white Lead, 


- Of Painting Sun Dials, He 


But a better way is to temper the Lime, 


XXVI. Sand and Hair with Ox Blood, which wall 
be no great Charge; but of great advan- 


tage; for this Mixture will equal in Time 

the hardneſs of a free Stone, and keep the 

Surface as free from the Injuries of Wea- 

ther; but you muſt afterwards paint it 

white. The Slowing Method 1 is Rub pier 
ferable. 18 


How to make an exceeding frong Cement or 
Plaiſter with which to form any Dial 
Plane upon the Side of a Houſe or Wall, 
which will endure the A. eather, rat inferior 

to Stone. 


Take Lime and Sand. and nbd it with 
Linked Oyl to the Con fiſten cy of Mortar, 
or common Plaiſter, and ſpread it uy x the 
Wall to a competent Thickneſs, an it will 
become as hard as a Stone, and laſt many 
Ages; and upon this you may deſcribe a 
Dial, and put on the Lines, Figures and 
Furniture, as hereafter is directed.” = 

Note, 1f you are in the Country, remote 
from any Opportunity of getting Linſced 
Oyl, you may make it with Heimmed Milk, 
which will be much fuperior to Plaiſter 
made with Lime Hair, and Water. 

If you are to draw a Dial upon a Stone, 
the beſt Way is to drench the Stone with 
9 O y/ and yg Lead mixt very l i 


* * 
— * 
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till it will drink in no more; then ſhall the C Ar. 


Dial you paint upon it, laſt longer and be XXVI. 
the better prepared againſt the Ruins of * 


Time. 


Now for Tables or Dial 8 of Wood, 
they being the moſt common, I ſhall give 
ſuch: Directions for making them, as have: 
been always found moſt prin: Suck fit 


for the Purpoſe. 


The beſt Woods for this Purpoſe, are the. 
cleareſt Oak and the reddeftFirr ; provided it 


be not full of Turpentine ; there is not much 
Difference between theſe Two Woods, as 


to their Alteration by the Weather; they 


being both ſubject to ſplit in caſe they are 
bound, and have not free Liberty to {brink 
with dry Weather, and fwel/ with Wet, 


though as to their laſting, Oak ſeems pre- 


ferable; tho good red Firr will laſt the Age 


of an ordinary Man, if well ſecured, as 


Things of this Nature ought to be. 
In working either of theſe kinds of 
Woods, the Boards ought firſt to be cut to 


ſuch a length as you intend your Dial Board 


ſhall be, and ſo many of them as may make 


up the Breadth deſigned, and let them be 
Jointed on the Edges, and Plained on both 
Sides, and afterwards ſet to 

For it has been obſerved, that though 
Boards have lain in a Houſe ever ſo long, 
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Her and plained, they will forink afterwards 


XXVII. beyond Belief, if kept dry. 


When you think they are dry enough 
and will ſhrink no more, let _ be ſhot. 
n with oints, and let every Joint 
ni yum — Dove-Tails, let in 
as, croſs the Joint in the Backfide; let this be 
done after the Boards are glued together 
and well dried: after it has been thus glued, 
and the Joints are ſufficiently dry, then let 
the Face of the Board be well plained and 
tried every Way that it may be both /moorb 
and true, and the Edges ſhot true and all 
of a Thickneſs, as Pannels of Wainſcot are 
commonly wrought. 
The Edges muſt be true and hed, that 
they may Res into the Rabit of a Moulding, 
put round it, juſt as a Pannel of Wainſcot 
does in its Frame. 
This Method will give Liberty to the 
Board to fbrink wichbin tearing ; whereas 
Mouldings that are nailed round the Edges 
as the common Way is, do fo reſtrain the 
Motion of the Wood, that it cannot ſhrink 
without tearing ; but Boards made this Way 
will laſt a long Time, without either part- 
ing in the Joints or ſplitting i in the Wood. 
Dial are ſome times drawn on Planes 
lined with Copper or Lead that they may be 
free from ſplitting or tearing; but a Board 
Mit be nade as before directed] is to be 
preterred in many — As * Farm 
t 
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that it is much cheaper. Secondly, Both CAT. 
Lead and Copper will ſwell a little with the XXVL 
Heat of the Sun, and in Time will grow ws 
| hollow outwards, or convex inſtead of a per- 
fect Flat, which will much pervert the 
Truth of its 3 And, Thirdly, The 
Colours will be a from the Metal, 
and the Dial wi — means be in dan- 
ger to be ſooner defaced, than e 
Nantes upon a wooden Plane, If 


How to make the beſt Glue for gluing the 
Points of Boards for Diab. N 


Take a Quart of Milk that has ood ſo 
long and been ſkimmed ſo oſten that no 
more Cream will ariſe; and when ſkimmed 
very elean boil it a little in a Leaden Pot, 
and if any ſkum yet ariſe be fure to take it 
clean off; then put into the Milk about 
half a Pound of good Glue cut in ſmall Bits 
which will ſoon melt: boil it to @ good body, 
but not to be too thick nor too thin ; then 
take it off the Fire and keep it for Uſe. 
Note, Care muſt be taken in the boiling 
that it do not burn to the Sides of the Pot, 
for that takes away much of the Strength 
of the Glue; but if it be made with due 
Care, it binds beyond any other Glue, and 
It is better able to reſiſt Fs Weather, and 
therefore the fitteſt for gluing Boards for 
Sun Dial, 
Care 
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Care muſt be taken that your Glue be not 


XVI. made too thin, for if it be, the Wood will 
VV po drink it up that it will not be of 4 fuffici- 


ent Body to bind the Parts together; on the 
contrary, if it be roa thick, it will not give 
Way for the Joint to ſbut cigſe enough to be 
ſtrongly joined; for though it is Glue that 
makes the Joints ſtick, yet where there is 
fo much of it that the Joint cannot cloſe 
exactly, it will never hold firmly. 4s 
Wherever you uſe your Glue take Care 
chat it be thoroughly bot, for Glue that is not 
hot never takes firm hold on the Wood. 
You muſt alſo take great Care that the 
Boards you are to glue have not been fouch- 
ed with Oy/ or Greaſe ; for in ſuch Places 
the Glue will never take hold, altho' after 
a Thing is once glued faſt, no Greaſe nor 
Oyl dan hart it. 
Ihe Glue being ready, and che Joints 
of the Boards ſhot true, ſet beth the Faces 
of the Joint cloſe. together, and both alſo 
turned upward; then dip a Bruſh in the 
Glue and beſmear the Faces of both Joints 
as quick as poſſible, then clap the two Faces 
of the Joint together, and ſlide or rub them 
long ways one upon another two or three 
Times to ſettle them cloſe, and ſo let ther 
ftand OP are firm and dry. 


F — 
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| Cu ar. 
How 2 prepare your en 45 n on | the XXVI. 
Colours N Dials. | by. 


Take One Gallon: of Linſeed 05% f ſet 
it upon a Charcoal Fire, and when it is 
about to boil put into it Two Pound-of Red 
Lead, and let it boil together for about an 
Hour; but the beſt Way to know when it 
Is boiled enough, is to take a little of it 
out, and let it cool, and then if it ropes ike 
thin Tar, it is enough: This done put a 
ligbted Pap r to it, and ſet it on Fire to 
conſume the greaſy Part of it, which, will 
be done in a Minute or two, more, or 
leſs, according to the Quantity. of your 
Oyl; and when it has burnt Jong enough elap | | | 
a Cloth or any other Thing cloſe over it, | 
and extinguiſh the Fire; after which let it 24 


cool and ſettle, then. decant the -elear-Oy! 
from the Dregs, and keep it in a Bladder 
for Uſe. 


This is called 3 Ort, and with As 
the ſeveral Colours are to be ground in or- 
der to paint, fo as 20 endure the Weather ; 
but you muſt obſerve that your Colours are 
thoroughly dry before they are expoſed. The 
ſeveral Colours I ſhall deſcribe hereafter... - 
Ng. The above Merbod of making the Arx 
ing Oy l has one Inconvenience in it, that it | 
makes the Oyl of a deep reddiſh 8 | 
in ſome Caſes may alter the Natyre and _ 
„„ Beauty, 


o 
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0 HAP. Beauty, of ſome Colours, as Whites, which 
XX VI. are liable to become Telhbw; alſo Bikes may 
vw by this means become greeniſh z to 3 1 


Which, in the preparing of your * in- 
ſtead of Red Lead uſe Letharge of Gol 5 


8 Colours ufed i in Nein Sun Dil. 


5 The Colours erall uſed i in | Paintin 
3 4 6 


Was White, Ceruſe and White Lead. 
For Black, Lamp-Black, Ivory-Black, 
Charcoal, and Sea Cal-black. 88 
For Red, Red-Lead ERA and Cin- | 
nabar Lak. 
For Green, Verdi 
For Blue, Indigo, blue Bice, blu Verdi 
ter and Smalt. 4 
Wd 3s Yellow, yellow Oker, and yellow 
Pink. : 
For Brown, Spaniſh Brown. 


With the above Colours you may com- 
pound Variety of other 9 _ 


An Aſs Colour is made by mixing a 22 
Lamp-Black with White. | 

A Purple is made by mixing Cinnabar 
Lak and blue Bice. 


A Carnation is made by mixing Cinnabar 
Lak and White. 
_ A Green 


Of Painting Sun Dials, Me. 


A Green is made by mixi ng blue Bice Cn Ap. 
lue and Yel-. XXVI. 
low make a Green of ſome Degree or other. 


with yellow Pink, N. >. Any 


A Light Blue is made by XY blue Bice 
— Kae bur is ade 

A Lead Colour is ma By mixing Indigo 
with - ang Ed. who 1 

A lively Graſs Green is m e by mixing 
Verdigreaſe il yellow Pink. 

And by this means may ſeveral other 
Colours be compounded and made igbter 
or darker at Pleaſure, as a Os Praftice 
will make evident. 2 


How to Wer the cher for painting Sen 
Dial. 


Before you p proceed to de pale ting of 
Sun Dials in their ſeveral Colours, it is firſt 
neceſlary that they be primed, that is, paint- 


ed Two or Three” imes over with Oyl, and 


Colour prepared for that Purpoſe, to fill up 


the Cavities which may (after plaining) re- 


main in the Wood, and to make it per- 
ſectly plain, and the more capable to re- 
ceive and retain other Colours; z and of all 
priming Spamſb Brown is reckoned to be 
the chief; for, not to mention 'its Cheap- 
neſs, it dries kindly, and gives the Oyl a 
ſufficient Time to penetrate into the Wood: 
and conſequently both reſiſts the Weather, 
8885 alle freely receives all other Colours 


which 


. 
b 
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Cn Ar. which are laid upon it: it is of itſelf of a 
XXVI. Hor ſe-fieſh Colour, and (beſides its Uſeful- 
ww neſs in priming) it is a zatural Shadow: for 
Vermillion, and may be made lighter or 
darker, according to the greater or leis 
Quantity of White mixt with it; tho in 
pPriming, it requires not a Mixture Hut 
only the Oyl itſelf. 
1: properiny the Spaniſh Brown for prim- 
ing, grind it very well with the afore-men- 
-tioned drying Oyl, and make it for the fi 
Priming, ſomewhat thinner than you would 
do it for painting, that it may more eaſily 
penetrate into the Wood ; which being dry, 
do it over a ſecond Time with the ſame Mix- 
ture, only mix it a little thicker ; and let- 
ting that dry, do it a third Time, mixing 
your Colours #h:c&er every Time; and take 
Care in the priming, not only to rub the 
Bruſh with the priming all over the Plane, 
both on the Back, as well as on the Fore- 
fide and Edges, the better to preſerve it, 
but alſo to 600 it againſt it, that the prim 
ing may be ſure to pierce into all the ork 
ties or Pores of the Wood: when this laſt 
Time of colouring with your - priming is 
dry, then colour the Face of the Plane over 
With white Lead, and when it is dry do it 
over again Three or Four. Times more ſuc- 
ceſſively, after each drying; and ſo will the 
Face of your Plane be o a [beautiful white 
: TN. and it will alſo be — 0 
4 : nac 


- 


is ready for laying on the Colours, viz. 


painting the Hour Lines, or what Ornament 
or Furniture you think fit to have upon it. 
Os E RVE as a general Rule that prim- 


ing is to be mixt or tempered thin, but Co- 


lours for Lines or Figures to endure the 
Weather, muſt be tempered thicter, the 


Weather. 


If you are only for making a common Sun 
Dial, theſe four 


1. Spaniſh Brown; which prepare, and 


| therewith prime your Dial, as before di- 
2. White Lead, well ground in Oyl; 
with which, after the priming is thoroughly 


fortifies it yet more againſt the Fury of the 
Weather. | 


4 % 


3. Lamp-Black, for drawing the Hour 


* 


Lines and Figures. N 
4. Vermillion, for drawing the Parallels 


F Declination, or what other Furniture 


you think fit to put upon it. 
K = N | 


-- 
: 
7 
| 
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Sorts of Colours will be 


ry, go over it three or four Times, letting 
it dry between every Time; which not 
only makes a beautiful white ground, but 


* 


177 


fended againſt the Fury and Violence of the Cn Ar. | 
Weather for many Years, when the laſt XXVI. 
_ colouring of your white is dry, your Plane . 


. Mr th 1 the. ith tho. - at... 
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Cuae. The Spaniſh Brown, Lamp-Black od, ; 
* Vermillion, are all to be ground in the 
Go 7ng Oyl, deſcribed in Page 173; and for 
the bite Lead, it is to be uſed in the ſame 
manner, only in making drying Oyl, for 
White Lead, inſtead of Red Lead, uſe Li- 
_ tharge of Gold, and proceed as before. 
But if you would have your Dial more 
rich, you muſt firſt conſider, what Colours 
you reſolve to have 51 Lines, Figures, &c. 
to be, and upon what ground your deter 
mined Colours will appear moſt beautiful. 
Alt -- 
1. Gold beſt u na Blue ound, 
* and Rat oe makings ng 1 
2. Blue and Green appear beſt upon Tel 
low and White. 
3. Red ſets off with Yellow, V. bite, Blue, 
or Green. 
4. Yellow ſets off with Black, Blue, and 
Rate --:: 
Beſides the Directions given already. for 
preparing and e on common Colours, 
it will be neceſſary to ſpeak of the laying on 
the more rich and 4 beautiful Colours; 5. and. 
firſt of Gold. . 


How to male Gold see, with RY you 4 
Jen FRAY Ns Leaf” Gold. DA 


Take helle Ober, an an ind it with Va- 
26 on a Stone with 150 Erg 
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Fre, and then lay it fo dry, and grind it CHAP. 
with the afore-mentioned drying Oyl, as XXVI. 
you would grind other Colours, obſerving Se 
to put ſo much of each, that it may be of a 
competent Stiffneſs to ark well, and of ſuch 
a Body, that it may ſettle itſelf ſmooth 
when laid on, but not 6 thin as to run; 
and take care to grind it very fine, and it 
will add the greater Beauty t to your Gal 
that i is to be laid on with! W 

How to lay on Leaf Gals,” or 1 Mort 5 
Lines, at &cc. of bee Gold upon 
Jour "Dial. ASS 7 ES LH LEAD OE 


"+4 | 1 
# 


Draw your Lines, Fade or Died 
or what you think fit to have in Gold, 
with Gold Size, (abovementioned ;) which 
dry ſo, that when you touch it with 
your Finger ! it will ick, but not come. off; 
then cut your Leaf Gold as near as you can; 
into the Form you would have it, Whether 1 
of Figures, Letters, Lines, Ge. (taking 
Care to cut it rather #00 large than” 700 Net ;) 
and with a flat Stick lined with Cloth, take 

up your Gold (ſo cut) and put it u upon the 
Size, and the Gold will lea your” line 
Stick, and cleave to the Size ; * then p#; 17 25 5 
don with Cotton, or a Hares S. | 
take Cate that ou make the ns "tes 
or Letters, in ; Gold Size; 4 a that you [you 
cut the Gold large — 2D tlie Pi- 


gures 
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Cn Ay. gures ſo made in the Size; and when it is 
XXVI. thoroughly dry, bruſh off all the looſe Gold, 
and the painting will remain beautiful, and 


— 


4 be able to endure the Weather. 


How to lay on Smalt to make à fine Blue. 


When you have laid on what you think 
fit in Leaf Gold, take white Lead, mix it 
pretty fff” with drying Oyl, and with a 
= Pencil lay that on where you intend your 
* Blue ſhall be, and then put your Smalt in 
4 ine Searce, and ſift it on to the Dial, and 

With a Piece of Cotton, dab it down upon 
the Mbite before laid on, and when it is 
thoroughly dry, wipe off all the looſe Colour 
with a Feather, and blow off the Duſt with 

a Pair of Bellmos, which will eafily blow 

off all, except what fell upon the V bite be- 

fore laid on to retain the Blue, which will 

be a very beautiful Blue. | 5 


of the Nature and Colour of ſome of the 


ncipal I. oY uſed in . 0 
* D 1 * 4 


* 1.Cervusrand White Lead are the only 
Colours to be uſed in painting in Oyl, and 
beſides their Leaked gran. n painting of Dials, 
Paint made up with them and Oyl, is fre- 
quently made uſe of in painting Poſts, Pa- 
liſadoes, N Doors, Windows, Wainſ- 
8 DS _ coting, Sc. 
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coting, &c. and anſwers the end of Paint- CMA. 
ing, both as to Beauty and Preſervation, XVI. 
for they dry well, and ſtrongly reſiſt the "> 
Weather; and if you would have them # _ 
dry yet more ſpeedily, you may in the tem- 
pering put in a little * of Turpentine, if it 
be within Doors; but Haas; Doors, it 1s 
better without, becauſe that does not 0 
well reſiſt the Weather. 

2. Lamp-Black is a ne Black, if it be 
firſt burnt, then ground, and laſtly tem- 
pered with Oyl. 
3. Charcoal is a Black that will ſerve — 
ordinary Uſes; it dries well, but great Care 
muſt be taken that it be well ground. 

4. Spaniſh Brown ; the beſt is a deep 
bright Colour, and free. from Stones, and 
being very well ground, is the beſt for 
priming: It is of a Horſe Fleſh Colour, and 
a Proper Shadow for Vermillion.  _ + | 

5. Red Lead is a great Drier and e ; 
for which Reaſon, it is made uſe of in the 
drying Oyl; it reſiſts the Weather as well as 
any Colour whatſoever. 

6. Vermillion is a rich Colour, and, offs a 
good Rody, but Care muſt be taken that it 
be finely. ground, even as oft. as Oyl, and 
then it will work extraordinary _ I tis 

beſt to buy it in the Stone, leſt you meet 
With Fed that has been adulterated with 
Tek Ke. or _ like; it is a pag oa Selle. 
11 3 of 
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CMA. of itſelf, and may be altered to ſeveral Va- 
XXVI rietics, by mixing with other Colours. 


. Cinnabar Lat is a rich Crimſon Co- 
vs and muſt be very fine ground. . 
-v8: Saal is: a very "ne Blee, and it is 
beſt to be reed on, as before ta e for 
if you work it in 05%, (though you 
it, and mix it with white Lead) [ny it arr] 
turn black in Time; if you buy i to work 


in Oyl, the ag is beſt, which is called 


2 . q 
Blue Bice i is a a pale Colour, ad: 8 

well though a little ſandy. 
10. Blue Verditer is not fo good : a Blue 


as Bice and Smale, though it may ſerve in 
Dial-painting where they are wanting; but 


it is a little 1 810 and apt to Sant and turn 
eentſh. 
11. Indigo is a very dark Blue, and com- 
monly lightned weigh White, when uſed in 
Painting, except in ſhadowing ; it grinds 
fine, and is very proper for the Jaft Colour 
of Poſts, Paliſadoes, Doors, Windows, Sc. 
for it refiſts the Weather, and a" the 
Wood. 
12. Blue Balls are mot like Indio; but 
not ſo good dae nor will it endure 0 
e | 

. Unnber i is a Hair Cabur, it muſt be 
very finely ground, which to effect „requires 


a great deal of Labour; it dries and binds 


exceedingly, and is therefore alſo very pro- 
1 | n e 
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85 for painting without Doors, as Doors, Cx ae; 
Palifadoes ; if calcined in a Crucible, it is a XXVI. 


Colours. 


14. Verdigreaſe is a perfect willow green, 
but may be altered at Diſcretion, with Tt el 
low, &c. but being very fou; it mult be 
mended or cleanſed, - which may be thus 
done: Grind it fine, and put to it eight 
Times itt Weight of Spirit of Vinegar, di- 
geſt till the Vinegar is tinged very green, then 
decant the Colour; caſt away the Faces, and 
evaporate the Vinegar in à Braſs Veſica, ſe 
have you a very good Verdigreaſe at the Bot- 
| tom, much more fine and valuable,” than be- 
fore it was cleanſed; it dries very ſpeedily. . 
15. Yellow Oher, the Engl, e Colour 
of freſh Wheat Straw; the foreign is. of 
ſome what @ more deep Colour; it is much 
uſed in common painting, being ground 
„ e Hons ht 
16. Yellow Pint is a greeniſo Nh; it 
grinds well, and is good to mix with other 
2 9 5 ir ht. 
Of theſe Colours ſome requite waſbing, 
s Red Lead, Blue Bice, malt and Verditer, 
which is thus performet. 


Pur the Colour into. a glazed Veſſel, 
and put thereto plenty of clear Water, waſh 
it well, and (after a while) decam the Wa, 

der; repeat this W N Six or Seven Times; 


* 


natural Shadow for Gold, and ſome other gary 
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Cn Ar. at laſt (the Water being but juſt troubled) 
XXVI. put it into another glazed Veſſel, leaving 
the Dregs at the Bottom; then put ſome 
more Water into this ſecond Veſſel, and 
waſh it as before, till the Water after ſet- 
tling be clear, and the Colour remain fine 
at the Bottom. 
Note, Before you take the Colour out of 
the Veel, , ſpread it about the Sides of the 
Veſſel very thin; and when it is dry, it will 
art of it fall down to the Bottom, which 
= i. kap by itſelf, but that which ſticks to !the 
„ | Sides of the Veſſel is the beſt, and is as 
fine as any Flower; that ſtrike off with a 
Feather, and keep it for Uſe. 

The Colours ha require waſhing being 
thus prepared, (or if they are thoſe that do 
not require waſhing, they are done with- 
out) your next Work is 70 opp . 
which | is done thus; XD | 
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Tas 4 Spoonful or fw9 of the Colour 

you intend to grind, and put to it a little 
Linſeed Oyl, (but be careful you put in too 

little rather than too much;) mix them to- 
gether, and upon your Stone with a Mul- 1 
ler, grind them well, adding Oyl by De- 
grees, as you ſee it requires it, to make it 

like an Ointment, (always obſerving that it 
grinds much better when it is thick, than 
when it is /o thin, as to run about the Stone; 9 

we 6 now and then ſcrape it up i 

\ T £ I 


* £ ; 
* 


with a thin Knife or 3 to "_= Cuapy.: 
it at or near the middle of the Stone, and XXVI. 
ſo continue to work till you have ground as. 


much as you have occaſion for; which 


done, glean your Stone by grinding Sand 
and Maler upon it, and then waſh and dry 
it, and the Muller; and when you go to 


make Uſe of it, nix pri POR till 


it be ſo thin as to run freely from the Pencil, 
yet ſo thick that the Ground may not ap- 


pear t hrougb it, or to run when it is laid on, 
and then it will be the more beautiful Co- 


hours: and better endure * Weather. a 


2 6 — > ©. P 4 


CHAP. XXVIL. 


The manner Ko e Timber 
Work. 


lence of Rain or Injury of the Weather; 


the Method of doin which, 1 ſhall here 


lay down as plain as I can. 


Su ppoſe then that there be 4 get af Pa- 
b = or a Pair of Gates, or ſome Poſts 


and Raiſs to paint, a and I would: figiſh them 


* 


„ e 


\Y Timber Work I mean all 1 manner ot 
Wainſcot, Doors, Windows, Poſts, 
Rails, Pails, Gates, Border-boards for Gar- 
dens, &c. to preſerve them from the Vio- 


— ad en 
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Car. in a Store Color; firſt look over the Work; 
——— 2 edc whether the Jo be ee 


cured, the wer will Fon lf ie into 83855 
ſects, and make the quicker Diſpatch in 
rotting the whole Work: let the firſt Bu- 
fineſs therefore be; ſtop up theſe Places 
ſmooth and even wird Putty, which! is made 
of Whiting and Linſeed Oyl, well beaten 
together on the grinding Stone, or with a 
wooden Mallet, to the onſiſtence of a very 
{tiff Dough, and with this let all the Cran- 
nies, Clefts, and other Defects be perfectly 
filled up, that it may be equal to the Sur- 
face or Outſide of the Stuff; then roceed 
to the priming of the Work ſome 
Spaniſh Brown well ground and mixed very 
thin with Linſeed Oyl; with this do over 
the Work, giving it as much Oyl as it will 
drink up; this in about #9 Days will be 
indifferent dry: then, if you would do the 
Work ſubſtantially, do it over again with 
the ſame priming Colour; when it is 
thorough” dry, then take White Lead well 
ground and tempered n but not 7⁰⁰ thin, 
forthe fiery 50 WG if it be not too 
tter Body will be laid on; and 
the longer it will aſt: let this Colour be 
well rubbed-on-with a large Briſtle Bruſh, 
and the whole Surface of the Work be ſa 
| 1 covered, that thers remain no Crack 


wa} 
2 
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nor Corner bare, which you may eaſily do CHAr. 

by ob bing in the Point of a Briſtle Bruſh: XXVII. 
over it a ſecond Time, and if you pleaſe a 
third alſo: the Charge will be a little more, 
but the Advantage will be great in the Du- 
ration. This Courſe is ſufficient for any kind 
of Timber Work that requires only a plain 
Colour, whether you thus cover the Work 
with a Stone Colour, or elſe with a Timber 
Colour in Umber and White, or a Lead Co- 
lour with Indigo and White, that with 
White being cheapeſt of the Three by 
much: nay I have known ſome lay over 
their Work only with a Coat of Spaniſb 
Brown, by tempering it up more ſtiff than 
was done for the two firſt Primings, which 
in ſome Reſpects is cheapeſt of all, and pre- 
ſerves the Timber perhaps as well as any. 
Now he that is able to bring the Work thus 
far on, has proceeded to the. higheſt pitch 
of that vulgar Painting, that aims at Pre- 
ſervation beyond Beauty, tho ſomething of 
Beauty is neceſſarily included in this alſo; 
but this is not all, for he that is arrived thus 
far, is in a fair Way to other Perfections in 
the Art of Painting ; but for the Painting of 
Wainſcot with its proper Shadows, and for 
imitating Olive and Walnut Wood, Mar- 
bles, and ſuch like, theſe muſt. be attained 
by too ocular Inſpection; it being impoſ- 
ble to deliver the Manner of the Operation 


by 
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XXVII. bold to affirm, that a Man ſhall gain more 
oY Knowledge by one Day's Experience, than 


Of Painting Timber Work. 


t without Example, and I am 


by an Hundred ſpent to N it ſome 
other Way. 
I adviſe therefore all thoſe that FW TRY an 


Inſight into this Buſineſs, to be a little cu- 
rious, if Opportunity offers, in obſerving 


the Manner of a Painter's working, not 
only in grinding his Colours, but alſo in 
laying them on, and working in them, in 
all theſe obſerving the Motion of his Hand, 


in the manage of any kind of Tool, and by 


this Means, with a little Imitation joined 


to the Directions here given, I doubt not 
but in a ſhort Time you may arrive to great 
Proficiency in the Buſineſs of ue Paint- 


ing. 


Note, That if when you have made uſe 


of your Colours, there be for a 
ſmall Ceſſation till the Work bel finiſhed, 


in this Caſe it is beſt to cover the Colours, 


if any remain in your Pots with Water, for 
that will prevent their arying, even in the 
Hotteſt Time. 


And for your Pencils, they cope, fo 


on as you have done working, to be well 


waſhed out in clean Linſeed Oyl, and then 
in warm Soap-Suds ; for if either Oyl or 


Colours be once dried in the Bruſh « or _ 


cil i it is __ for ever. — 
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It has been obſerved, that Timber laid CR AY. 
over with White, when it has ſtood ſome XXVII. 
Time in the Weather, the Colour will crack === 


and /hrink up together, juſt as Pitch does, 
if laid on any Thing that ſtands in the Sun; 
the Cauſe of this is the Colour's being laid 
on with 700 ſtiff a Body, for being wrought 
too thick once, it will dry with a ſe: on the 
outfide, which will keep the id e moiſt and 
prevent its binding firm, from whence thoſe 
Cracks proceed. : 


| Take notice, that if you ſhall at any Time 


have occaſion to uſe either Bruſhes that are 
very ſmall, or Pencils, as in many Caſes 
there will be occafion, you ought then to 
diſpoſe of the Colours you uſe upon a Pak 


let, (which is a wooden Inſtrument eaſy to 


be had at any Colour Shop;) and there work 
and temper them about with your Pencil, 
that the Pencil may carry away the more 


Colour ; for you are to note, that if a Pencil 
be only dipt into a Pot of Colour, it brings 


out no more with it than what hangs on the 
Outfide, and that will work but a little Way, 
whereas if you rub the Pencil about in the 
Colour, on a Pallet, a good Quantity of 
Colour will be taken up in the Body of the 
Pencil; and beſides all this, you may work 
your Pencils better to a Point on a Pallet, 
than you can do in a Pot; the Point of a 
Pencil being of greateſt Uſe in divers Caſes, 
JJ 


Cn. eſpeci 0 
XXVII. of Flouriſhing. 
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I ſhall ſtill be more particular under this 
Head of Painting, becauſe Painters Work 


is very. expenſive, and is the only Part 


in Building wherein a Gentleman can be aſ- 
fiſting either by himſelf or Servants, it be- 
ing almoſt impoſſible for any Gentleman to 
do either Maſons, Bricklayers, Carpenters 
or Smiths Works, whereas it is now well 
known and experienced, that ſince the Ad- 
vertiſement of Alexander Emerton, ſeveral 


Noblemen and Gentlemen have by them- 


ſelves and Servants painted whole Houſes 
without the Aſſiſtance or Direction of a 
Painter, which when examined by the beſt 
Judges could not be diſtinguiſned from the 
Work of a profeſſed Painter. N rol 


And that which conduces moſt to this 


Practice is the vaſt Diſproportion between 


the Prices which Painters charge for their 


Work, and the Expence which Gentlemen 


are at in this Method of Painting, which at 
the utmoſt doth not amount to one fourth 


Part of the Painter's Price, to prove which 
I ſhall ſet down the Prices of Colours, and 


likewiſe ſhew what Number of 'Yards one 


Pound of each Colour will paint. 


112 55. weight, or 4 d. per lb. One Pound 
of which will paint 20 ſguare Yards. 


Second 


y in drawing of Lines, and all kind 


Fi Primer ground in Oyl, at 36s. per 


. 
— , 1 ꝓ—ʒ— ——ͤ—ů— <_—__—_—_ - . n 
— — be —_ 
” 4 COTE | a ** 5 „ [x "SI M 1 


Painting Naber Work, 


19 


e 8 ound in Oyl, at 26 5. CHAP? 
ron bh. wed”. or 4 d. per Il. One XXVIE. 


[nas of which wilt . 1 : Javare. Yards. 
Be I bite Lead. ground in Oyl at 36 8. 


fer 112 J. or 4 d. 4. One Pound of 


which, with two penny worth of Oyl, will 
paint 8 ſquare Vards, which is three Far- 
things per Yard, for Which Painters as 


charge 4 4. per Yard > 


„ ground i in on at 44. and 


I d fer ü. 
2. Lead Colour ground i in Oyl at4d. and 
5 d. per Ib. 


548 Cream Culur ground in Oglat 4. and 


1 e ee, ground in on at 4 d. and 
5 d. per B. 


5. N. . or Oat Colour und i in Oy 
at e 8 0 2 


B. One Pound of any of theſe ow ca- 


hours, wth Oyl will p aint e ight ſquure Yards, | 


for which a oa e 4 & PG . 


Tard. 
eee Ge ground inOyl Z. 69. 
fer V wh Tod | 
3 . de Coleus ground in 0E | 
| er i 


pol Cedar calur ground in 0 al. at 6d. 
EF 4. Walnut- 


192 07 ai Fer e 
Cap. 4. Walnut-tree Colour ground i in 0 l 
XXVII. 6 d. per Ib. 7 « 
— NB. One Pound of any of theſe four Co- 
_— with Oyl, will paint 10 ſquare Yards, 


which 2 — l ' cha e 4d. 
= 2 ard, for others more. CY N 


r, Gold cu ground 3 in Oyl at d. 
5 | 
E 2. Olive Colour ground in Oy from 8 d. 
to 12 d. per lb. * 

3. Pea Colour ground in Oyl. from $ d. 
to 12 4. per lb. : 
4. Fine Sky Blue anixed with Praſſan 
Blue ground in Oyl from 8 d. to 12 d. per Ib. 
5. Orange Colour ground! in Ou at 12 d. 


ge ba 
6. Lemon Colour ground | in Oyl at 12 d. 
per l 
3 Colour y ground in Oyl at 12 PF 
*%; . Pink Colour ground ; in Oyt at 12 d. 
Per 2 


9. Bloſſom Colour ground i in Oyl at 12 4 
per 93 


N. B. One Paund of any of theſe nine Co- 
tours with Oyl, will paint 23 ſquare Yards, 
for ſome of which Painters uſually charge 


10 d. or 12 d. per Tor, for wheres” They 
will expett more. 
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Pine derp Green ground in Oyl at 2 s, 6 6 d. Cnar. 


per bb. 5 XXVII. 


N. B. One Pound of which with 07. will wn 
paint 20 ſquare Yards, fir hich Painters 


ah charge 1a d. per Yard, 
0 Is uſed in nat hoi are. 


1. Linſeed Oyl at 10 d. Quart. 
37 ge Oylat 25 per Quart. 


3. Beſt drying Oyl at 12 d. per Quart. 


Painting ' Bruſhes of feveral Sizes from 
2 d. to 6 d. each 

Putty at 4 d. per lb. N 5 

Double Size uſed by this: Painters ' for 
priming new Work at 4 5. per Firkin, at 
2 d. per Quart. 

Single Size at 18 4 ber * or I'S. 
per Quart. | 


Theſe 8 with all other Materials 
uſed in Painting, are prepared in the beſt 
manner, and ſo d by ALEXANDER EMBR- 
TON, Colourman, at the Bell over againſt 
Arundel. ſtrret near dt Clement's Church in 
the Strand, London. He likewiſe gives | 
printed Directions for the uling of his Co- 
Tours, . or, ptocures Painters ta work 42 
Gentlemen by the Day, if required, - 
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b 8 no Perſon hath as yet ſolved the following Problem, 
which I propoſed * laſt November, I hope it will not be 
foreign to your preſent Deſign, to inſert it in your Mecbanict 
Dialling, or New Art of Shadows, with its Solution, which 


if you think proper to do, you will very much oblige a 


Wellwiſher to the Mathematicks, and your ſincere Friend 
and humble Servant. | | 


OE = | Edward Hauxliy. 
e 


It s required to know in what Latitude of this terraque- 
ous Globe, an Ere& South Declining Dial might be fixed to 
have theſe Properties, viz. the Declination of the Plane, the 
| Diſtance of the Subſtyle from the Meridian, and the Style"s height 


all egual, as alſo what Hours on May the 10th 1737, the 


Sun will come en and go off the Plane. 


Let + = the Sine of the Plane's Declination, &c. and y 
the Sine Complement of the Latitude of the Place, by proceed- 
ing ſome few Steps, (when y is expunged) we have the fol- 
lowing Equation, i. e. x*— 3x =—1: By compleating 
the Square and extracting the Biguadrite Root thereof, when 
haff the Coefficient is duly tranſpoſed, x will be found =, 
6187 = the Sine of 38” : 13' = the Plane's Declination, &c. 
from whence y is alſo found =, 7876 = the Sine of 
51? : 58". the Co- Latitude, hence the Latitude is 38? : 2', 
and in zo other Latitude is ſuch a Dial to be erected. From 
whence it is eaſy to find when the Sun comes on and goes of 


N. B. Since the Quality of the Latitude was not mention- 


ed in the Problem's it may, therefore, be either North 


*» a. i 


* See the Monthly Qrade and Goatleman's Magazine for November 


| | 27365 Page 39. 
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